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TW 9

i) Schematic Test Well Completion

ii) Field Borehole Log

ill) History of Hole and Well Development
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GEOLOGIST:

8:30 - 9:00

9:00

9:10 - 9:20

12:00

1:00 - 2:30

2:40

2:50

3:10

3:20 - 3:40

3:40

4:10

4:25

NOTES:

HISTORY OF HOLE

TW9

D. Banton DATE: 08/17/84

Set up on hole.

Start drilling with hammer 8" diameter.

Change from hammer to tricone. Bedrock at 12'6" set 13'14",
8" casing to ground level. Water at 24' cinder zone, water
level 11"11" below ground - bubbling.

Driller and helper take lunch. Hole depth =42' at lunch -
water heard running into hole, probably from cinder zone.
Water level 13'1" below ground at 12:40 p.m.

Drilling to 47' - hook up compressor to lift cave out of
hole. 1:20 - 1:45 wait for loader to dig soak pit.

Pull rods due to cave.

Pull 8" casing to allow hole to be reamed at 10" diameter.

Run 10" diameter bit into hole and ream.

Wait for trash pump to pump out soak pit.

Restart reaming.

Run 18*10" casing into hole to stabilize overburden.

Restart 10" reaming. Reamed to 27' by 5:00 p.m.

Response to drilling TW9 seen in TW7.
Later, when TW8 hooked up, immediate response to airlifting
TW9.
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HISTORY OF HOLE

TW9

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/20/84

10:00

1:00 - 1:35

1:35

3:10

4:50

4:50 - 7:20

Hole caved about 2" overnight, run 8" casing to 2 9 ' 4 " . Re-
start drilling - caving problems, push casing to 31', add
more casing and push to 31 ft. Drill appears to have devi-
ated from original hole. Res tar t drilling - less cinders
(probably sealed off cinder zone).

Lunch.

Change from tricone to downhole hammer. Hook up extra com-
pressor to aid airlift. Very slow drilling to 44'.

Filter on compressor needs replacing. Down 3:10 - 4:25 p.m.
Add foam to try to lift cuttings.

Pull hammer and change to tricone - hammer very slow.

Drilling with tricone 43 to 67'.

c
c

7:30

4:50

5:30

6:50

DATE: 08/21/84

Drilling from 67" using extra compressor. Pass through
basalt and occasional cinder zones. Drilled to 146' by 1:45
p.m. Driller notes bit locking. Pull rods - tricone roller
is worn. Replace bit and rerun rods - drilling much smooth-
er.
Some foam added at 167' then off at 169'.

Fuel leak in compressor, driller leave to find fitting.

Restart drilling at 169'.

Finish at 186'.

COMMENTS: Reference solution for conductivity meter arrived,
instrument way off.

Hatch

Change to YSI meter from Hatch conductivity meter at 135'
and took both meter measurements for comparison - very few
cinder zones below 119'. Good progress, very little change
in water quality.
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1 HISTORY OF HOLE

TW9
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GEOLOGIST: D. Banton / M. Shaleen DATE: 08/22/84

7:15 Drill from 186' through generally fresh, non-vuggy basalt.
Few weathered basalt zones/vuggy between 200 to 210' and 240
to 250'. Drilling stopped at 1:25 at 250' (although subse-
quent geophysical logging showed hole to be 253' deep). Rods
pulled out by 3:00 p.m.

3:00 - 7:00 Run geophysical logs with assistance f rom Roscoe Bolton
(Monsanto). Gamma log okay. Resistivity and S.P. - had to
check manual since Monsanto personnel were not familiar with
these logs.
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HISTORY OF HOLE

TW9

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/23/84

•••«.c
_*,

C

C

9:15 Start well completion:

Run 1 x 10' 20 slot screen (Lengths are slightly less )
12 x 20' blank PVC (than given values due to loss)
1 x 10' blank PVC (of a few inches/thread )

Centralizers every 40' threads wrapped with teflon.

Base of well sounded to 251' (2' gravel below screen).

Backfill around screen w/gravel to 2 3 6 . 3 ' . 6x5 gallon
pails of gravel added. I

Added bentonite pellets to 233.5' below ground. 200 Ib ben-
tonite for approximate 3' seal. .^

Added further 50 Ibs but no change in sounded depth. Presume [^
bentonite hung up in hole. Could not dislodge with tremie
pipe. Tremie pipe 231' long. p

Wait 1 hour for cement truck l^i
Cement is 75 bags x 6 gals water for 450 U.S.gal
Added 1-1/2 bags Flocele and 50 Ibs powdered bentoni te . P1

Mixed another 10 mins. before pumping into hole. A f t e r [
pumping for approximately 2 to 3 mins . , pump stops, in-
crease air pressure to pump and pump explodes. p,

Pump dismantled - well rounded 1/2 to 3/4"0 gravel found in [^
pump - appears to have come f rom cement truck and blocked
pump. Rest of cement pumped at surface and tremie pipe pull- •—
ed from 230' to 80' below table. I

Water level in TW9 at 6:30 p.m. - 2.12 m

Well sounded to 253' below top of PVC pipe.
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HISTORY OF HOLE

TW9

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/24/84

11:15 - 12:30 Drillers reconnect damaged mud pump. Tremie pipe blocked at
70' - pull out pipe - cement inside - clean out. Lunch 1:00
to 2:00 p.m. Run tremie pipe - pipe will not advance beyond
63'. Run sounder to 141' below ground - feels so f t . Probe
in bentonite that did not fall to base of hole.

3:30 Drillers order cement. 50 bags x 6 gals water.

5:15 Cement arrives - add bentonite 1/2 bag and Flocene 1/2 bag.
Pump grout - hole does not fill. Mix and add 40 bags cement
and 1/2 bag bentoni te - no Flocele. Pump grout . Cement
sounded to 41' below casing.-

7:30 Pull tremie pipe. Depth to water in well at start of shi f t
- 2.07 m (6.791) . Base of well sounded to 251' below ground
level.

DATE: 08/28/84

Added cement grout to well annulus - 5-1/2 gals water per
bag of cement. Filled to 17 .9" between 4" and 8" casing,
and to 16.7' outside casing.

DATE: 08/31/84

Added 3/4 yard 3:1 sand/cement mixture to well annulus -
filled to approximately 5' inside 8" casing and 11' outside
casing.

DATE: 10/22/84

Cemented outside 8" casing with 200 gals water and 36 bags
cement.
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WELL DEVELOPMENT - TW9 t

C
t

A submersible pump was placed in TW9 on September 24th, 1984. The pump I

was set to a depth of approximately 40 ft below T.O.C. The pump was switch-

ed on at 13:45 and pumped for approximately 1-1/2 mins before the water j

level reached the intake. Measurements taken during recovery are shown on

pumped again. In all, the well was pumped four times and then allowed to

recover. A sample was taken by Monsanto from the discharge of the f o u r t h I

pumping cycle. Chemical parameters measured at each pumping cycle are given
i"i

below: I

_ Cycle Number

_ 1_

T °C

C J^mhos/cm)

pH

Eh (mV)

*Monsanto pH analysis =5.7

1_
12

1240

6.26

+171

2

10

1300

6.24

+52

3_

9

1300

6.26

+30

4

8.5

1300

6.21*

+30

I

Fl

Following the test, the Colder pH meter was rechecked for calibration f]

and was seen to read 7.28 in pH 7 Buffer. •*

C
D
G
D
C
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TW 10

i) Schematic Test Well Completion

ii) Field Borehole Log

iii) History of Hole and Well Development
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW10

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/27/84

9:00 - 9:30 Move and set up.

9:30 Start drilling 10"0 open hole - set 10" casing to 11' below
ground (bedrock). Caving fractured basalt (weathered zone)
at 19'. Run 8" casing and redrill zone to 25 ' . Drilled open
hole 25 to 27' - less fractured rock.

3:00 - 3:30 Runn gamma Log.

3:30 Start well completion - 5' screen set 24 .9 to 19 .9" below
ground - gravel pack to 18.9' below ground. Added 4' ben-
tonite and pulled casing - screen pulled out with casing due
to bentonite plugging annulus.

5:45 - 6:30 Redrill hole and run 8" casing to 25 ' . Added gravel to 24.1'
and set screen and riser.

DATE: 08/28/84

7:15 - 8:45 Add gravel around screen - much more gravel added than first
attempt, probably due to washout during red rilling. Gravel
to 18'. Casing pulled - cave 18 to 13', bentonite 13 to 11'.

DATE: 08/31/84

Backfil led 1 1 - 2 ' wi th cement grout ( th i ck ) . Sand and
cement approximately 3:1 mixture.



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW10

Elapsed
Time
(mins)

4

17

37

T
°C

13

13.5

14

C
,(«-mhos/cm)

1100

1050

1050

pH

6.46

6.58

6.6

Eh
(mV)

+197

+162

+170

The water level in TW7 drew down approximately 0.03 ft during the test.

I
t
t
tTW10 was developed on September 20th, 1984, using a submersible pump

set .to a depth of 24 ft in the well. The well was pumped at a rate of 15 .-

gpm for a period of 45 minutes. Chemical parameters of the discharge water L

are tabulated below. Water level measurements were taken on TW7 during

well development. L,

c

i
I
0
t

0
0
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™ I) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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INSTALLATION DATA Figure

BOREHOLE

HOLE DIAMETER 0<7i

co -

REMARKS:
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H Y D R O G E C L O G I C LOG DRILLHOLE No.
Sheet ) of ^

7 /

Type of grilling . Coordinates. E

N

Drilling
Angle from horizontal 1™

Bearing ."TTT!T "Azimuth

Reference elevation

surveyed [~|

Novation typo! alt imeter [ [

from map [~[

Purpose of hole s')C*J I
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i
;
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t

1

i
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Laval
UH
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77-Vlo1

Jo
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842-1543 Page 1 of 6

HISTORY OF HOLE

TW11

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/28/84

3:30 p.m. Start drilling TWll - drilled 8"0 to 20 by 4 p .m. Bedrock at
15'.

4:00 Run 8" casing to 9' - can't push any further.

4:35 Drilling from 20 to 23'.

DATE: 08/29/84

Drilling from 23' using downhole hammer. Cut t ings not re-
turned at 38'. No water. Drilling very slow 43 to 54' -
maybe hammer is not working properly. Faster drilling at
54' through weathered cinders. Lit t le r e tu rn of cut t ings
between 56' and 64' - very slow drilling. 74' pull hammer
and change to smaller choke to try to increase penet ra t ion
rate - no success. 78* change to tricone bit - hole makes
water and cuttings. Drilling much faster with tricone -
drilled to 87' by end of day.
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HISTORY OF HOLE

TW11

c
"?[

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/30/84 I
I i

•s.r
7:45 - 8:30 Try to fix hammer - could not see anything wrong. Hole L

sounded - blocked at 22' - probably caving f rom weathered _
basalt. I1

9:15 - 9:45 Pull 8" casing and ream to 30'.

9:45 Run 29-1/2' 8" casing - can ' t push fu r the r than 26' below ^
ground.

10:30 Run rods and start drilling. Water sample from 87' given to I
Monsanto for analysis. Enter caving cinder zone/weathered L
vesicular basalt at 89' , drilled to 94' but still no sound
rock. Circulation problems. j1

Decide to log hole - 12:00 - 2:00 Lunch 12:00 - 1:00.

r1:00 - 4:00 Standby. I

4:00 Drilling through cinders to try to grout off zone. ^

6:00 Drilled to 102' - cinders to approximately 101', but still ^
falling into hole.

n
6:00 - 7:00 Repairing mud pump - unloading. |J

7:00 - 9:45 Run tremie pipe to 84'. Add 125 gals water to grout tank. p
Add 24 bags cement/40 Ibs CaCl2. Grout pumped into hole and l|
left overnight.

D

Q
n
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HISTORY OF HOLE

TW11

GEOLOGIST: D. Banton / M. Shaleen DATE: 08/31/84

8:00 Sound well - to 99' below ground - feels slightly soft at
bottom, but apparently no grout in cinder zone. Water level
64' below ground.

8:30 Run rods and drill from 99' - very little return, no cement
seen.

9:00 - 11:30 Standby.

11:30 Order thick cement slurry from Parsons - 2-1/2 yds. Wi th 7
bags cement per 40 gals - 2700 Ibs sand/yd; 20 Ibs CaCl2; 25
Ibs Flocele; total. (Estimate 30"0 hole 12' deep = 2.3 yds).

1:30 Cement arrives - poured into hole slowly - sounded during
addition - cinder zone is being filled up. Following all
cement, hole sounded to 63' (some 25* above top of cinder
zone). This 25' section would hold approximately 1/2 yd.
Therefore, about 2 yds went into cinder zone.
Cement left to set over weekend.

DATE: 09/04/84

5:00 Moved back onto hole. Ran rods to 63', drilling with hammer.
Drilled to 88' - very little return - just a few flakes of
Flocele, but drilled hard. 88' rods fell under own weight
to 102' - no return. Added foam - return of foam and fine to
medium sand and water. Appears that cement did not set -
probably was washed away in cinder zone leaving sand - zone
was not sealed.

6:45 Pull rods.



'.-*

842-1543 Pa8e 4 of 6

HISTORY OF HOLE

TW11

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/06/84

3:00 Pull 8" casing from hole.

3:45 Drilling 12"0 open hole 0 to 27' - driller notes that hole
is starting to cave at this depth. Set 27'2" 10"0 casing.

5:30 - 7:30 Reamed hole at 10"0 to 100'.

DATE: 09/07/84

Hole sounded = 100.8' below ground. Run 8" casing to 27' -
casing will not move freely below 27' probably due to tight
fit between 9-l/8"0 hole (nominal 10") and outside of 8"
drive show (9-1/2"). Casing hammer set up and casing tapped
to 100", then driven to seat in solid rock. Drilled out ma-
terial in 8" pipe.

DATE: 09/10/84

Drilling from 102' using extra compressor and downhole ham-
mer. Slow progress 110 to 118' - pull hammer and use tricone
- drilling speed increased. Encountered caving gravel zone
at 132' - drilled through to 142', but hole would not stay
open beyond 137 ft. Logged gamma and resistivity.
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842-1543 Page 5 of 6

HISTORY OF HOLE

TW11

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/11/84

Ran cutter to approximately 95'. Turned on air and left to
rotate for 3/4 hr. Pull rods, examined cutter - appeared to
have cut through casing. Set 4" screen and riser - 1x5'
length 20 slot PVC + 7x20' length blank PVC + teflon tape
cap on bottom of screen. Set base of screen at 136.7'. Back-
filled with 37 - 5 gal pails of pea gravel to 127.6'. Added
3x20 Ib bentonite pellet pails to 123'. Try to pull 8" cas-
ing using hammer and top head. Hammered on casing for about
2 hrs - no movement.

DATE: 09/12/84

Mixed up one load of grout - 125 gals water; 23 bags cement;
25 Ibs bentonite; 5 Ibs Flocele. Pumped via tremie pipe to
84' below ground.

DATE: 09/13/84

Sounded inside 8" pipe to 29.05 m (93.3') below ground level
- slurry has probably been lost via cut in 8" pipe at this
depth. Added about 5* sand to annulus to 90.55'.

DATE: 09/17/84

Ran 1" pipe to 100' in well developed with air for 1 hr : 20
mins - water initially dirty - fine sand but soon cleared
up. Chemical parameters given on attached sheet. 1" pipe
then ran to bottom of well - very dirty water, probably due
to air entering screen and disturbing fine sand layer. 1"
pipe pulled back to 120' and well developed for 20 mins -
water clears up.
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WELL DEVELOPMENT - TWll

TW11 was developed on September 17th, 1984. The well was airlifted for

80 mins with 1 in. pipe set at 100 ft. Below is a summary of chemical qual-

ity measured during development.

Elapsed

Time
(mins)

5

20

40

50

70

T °C

10

10

10.5

10

11

C

1100

1050

1050

1050

1100

PH

7.67

7.76

7.84

8.05

7.96

Eh

(mV)

+165

+146

+139

+147

+141*

*Sample for Monsanto

Airlifting blew 10 to 15 USgpm from the well.

With 1 in. pipe set at 125 ft, approximately 20 to 30 USgpm were air-

lifted. No drawdown was measured in TW12.

c
£
C
C
E
C
t
C

i
c
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B i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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PIEZOMETER INSTALLATION DATA Figure

BOREHOLE 12.
HOLE DIAMETER \2" ^ ^1
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HYDROGEOLOGIC LOG

Type o'.drilling ^Q^/Hftl f

Rig ^C- fi /t'-A/V^^^ \ ~~ *^

(1) (2) *

Li thol ogy

&f&jr\4. ^vMte .
L ,.

c-tJ-. r > A. w

t ^te ^fQ k£/ •

rV ̂ 5 ̂  £f fC *•/t> '
" |Q v^Siti7^r

£»A£>ALT \2*o
- •f4(/&tk}st—£A'tfr>- - --

'3'̂

^H^ ̂
L_3o

S^"f£. £^?/V^ /, 9-<"~^<. *^

"SASALT

—55

-^te£s
»̂ r

— 7o
r f&£ m
1 f •OOrl

J5 /LC JL / T*

_! f?C>

Coordinates: E

N

Angle from horizontal '"

Bearing

(2) (3)

Comp le ted

C o n s t r u c t i o n

;

V
_L.

i
I -
I

I
i
I'

i
I '
l '

^

Controctor Blrflfto W£.// Vffll

Dote started: S^^C/vS-r- /*)<?^

. _i

j

1̂

Li -

r

r-

i-'-.
^

lo
•4

b
b

-

'

V

.
"'

:;•
•,'

2

'•
c'

^_

t
«

*P
i

l
21

ro

Hr

"Azimuth

During Dri l l ing

(2)
Depth

ft

-12"
-10"
8-
4"

/"t 9 Loaaed by '. $/ ^~*<~} .

t Checked by: *3>-&•• • K • • vj --
Gate finished -'^ =e^of. |1T/^ Dote:

Water
Level
ipv)
v̂,.

(5)
Water

Row
J-rVT)

\&(*»

(6)
Otlier

nnn5/ft

1-2

ho

2>0

*
l-o

l+

2-6

4«-0

1-2

A6

3-C9

3-o

3-0

3-6

2-7

DRILLHOLE No.~T^O 12,
Sheet / of <2.

Reference elevation

Elevation type!

Purpose of hole

fa}£

surveyed [ |

altimeter | [

from mop _ [ |

>C/L

A f te^__JXp-*-H"i n g

LeVel

T "c

Pey»*oUTTi t y (8)

(2)
Deptfi
/fm)
c

M^MTod

p//

7-37

Va^u-e

e//

C o m m e n t s

-

—

-

:

—

-

—

-

—

-

-

_

-

-

-

* NOTE: Bracketed numbers refer to rotes preceding the logs

Colder Associates
Scale: ^^*^~^



HYDROGEOLOGIC LOG

Project

Type of drilling

Rig

(1) (2) *

L i tho logy

fetifcd ..

~ SASALl **<*

- if>r> }oC
FV^jh i^i^-M $ASAtT 7

• £>V/ Qi- £&(Q*'\Q K

-Do.

Coordinates E

N

Angle from horizontal

Bearing

(2) (3)

Compl et ed

C o n s t r u c t i o n

I ~~*leej|
ip.<>
i »
i& ^
1 e

? 1̂ —8

0 I

0 1
CM

1 *- ^ -s '

* * • • * - • * '

Controctor :

Dote started:

Date finished:
—

Refer

Elevo

Pur pc

DRILLHOLE- No. -T'̂  / 2
Sheet 2,. of ..2 " -" ' •

snce elevation

ion type:

se of hole

surveyed |~|

altimeter | [

from map [ [

'Azimuth

During Dri l l ing

(2)

Depth

^

(2)(4
Water
Level

tt

Logged by:

Checked by:

Date.

(5)
Water

FTo^-

l̂ (?»

(6)

Other

mî ft"

2-\

2*

\ H<
m}
WAtlr
LexW
frn )

-fb

to

10

i

/ / \ /
/Per)(ne /ability'(8)

(zr
Death
•(•m)

c

1500

1525

* NOTE! Bracketed numbers

HU**d

ptf

7-^7

7-79

VaUe
ftm/s)

e-JI

C o m m e n t s

-

—

refer to notes preceding the logs.
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW12

TW12 was developed on September 17th, 1984. One inch pipe was set at

80 ft and the well airlifted at approximately 10 to 15 USgpm. Below is a

summary of chemical parameters measured during development.

Elapsed
Time
(mins)

5

15

30

45

60

T °C

9

9

9

9

9.5

C
l&mhos/cm)

1450

1450

1450

1425

1450

PH

8.16

7.72

7.82

7.71

7.73

Eh
(mV)

+167

+152

+143

+133

+141

Monsanto took a raw water sample following 30 minutes of development.

The water was clear during nearly all of the development. The water level

in TWll did not change during well development.
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842-1543

GEOLOGIST:

2:00

4:00

9:40

12:30

1:00 - 1:40

1:40 - 2:00

2:00 - 2:40

2:40

4:20

Page 1 of 3

HISTORY OF HOLE

TW12

D. Banton / M. Shaleen DATE: 08/31/84

Start drilling 10"0 open hole - drilled to 30' by 3:00 hrs
Run 28' 8" casing.

Run 8" bit drilled to 67' by 5:45. Hole dry.

DATE: 09/04/84

Start drilling - making water at 68'. Drilled to 102' by
11:40 - encountered caving cinder/rust weathered basalt 89'
to 102'.

Run geophysical gamma log - hole blocked at 54'.

Red rill out hole to remove blockage.

Run gamma log to 88' - blocked beyond - cinder zone caved.

Run rods - redrill hole to 102' - no return of cuttings -
maybe washing into caving zone above 88' thinks driller.
Appears material is falling back on top of the bit - pull
rods.

Hole sounded - blocked at 45*. Run rods to 65' to try to
remove blockage. Blockage appears thin - further cave noted
at 65 to 70'.

Sounded hole - blocked at 44'. Redrilled to 70' - sounded -
blocked at 44'. Appears wet, maybe shallow seepage.



842-1543 Page 2 of 3

HISTORY OF HOLE

TW12

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/12/84

DATE: 09/13/84

c
~ t

c

Moved back onto hole and pulled 8" casing.

3:45 - 4:45 Drilled 12"0 to approximately 16* - hole caving and drill |
stem being deflected by rocks falling in hole. 10" casing '•*
set to 16'.

C

It
Drilling 10"0 to approximately 24' - 10" casing not seated
well and pulled out. Drilled 12"0 to 27' and set 10" pipe If
to 27'. Drilled 10"0 27' to 60' - hole caving and material ••
falling in behind the bit. No return. Add foam - no return.
Weld drive shoe to 8" casing - run 8" casing to 55' . if

DATE: 09/14/84

Drove 8" casing to 61 ' - drilled out cave in 8" casing 55 to If
60' . Continued drilling at 8"0 to 100' - no cave. "*

9:50 - 11:30 Set PVC pipe 5x20' lengths + 1x10' screen at bottom of hole. IT
Gravel packed to 84' with pea gravel. Set 4' bentonite seal. U

11:30 - 4:30 Run tremie pipt to 60' . Mix grout - 100 gals water; 17 bags n
cement; 20 Ibs bentonite; 5 to 10 Ibs Flocele. Pump about ll
2/3 of mixture down outsdie PVC. Pump remainder between 8"
and 10" casing.

4:30 - 5:30 Pull 10" casing. Try to sound cement outside 8" casing. "
Could not locate cement. Sounded slurry to 20.94 m (68 .7 ' )
inside 8" pipe. IT

P

D

D
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• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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•,Ĵ -- ojcs/h -K'&v^ vtUh/it,

^P-fui )?

1

REMARKS:
/V£-r -?b ^CAC£ ,' ,- '^FT.

X^' \ i

£<-cxr 1
-c'-^'-'C/O C-^/M€'l< / ?>2-6 — i
IC'C' Cat) WCL-f^ \
t^,0^ 1 3&-/_tei-\foiuk, 1
floLnk. '

42CT 1

V,
4.x30tH>fa,tfo{ Je^k 75'5^

-tfrr .
?rpr-

<? /T f /^ - J6 /OGCctlO^ ctZX,U
0 i ^

Pea. ^?rav«J.
O

^(/T: V

4T-— ,

1 1

• I ^

>y- I .

i

, : | .

! '-'

. - •
•: i

. : ;

" i

;;i •;:
^ ^

1 I
o' ^p<? jfp
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HYDROGEOLOGIC LOG

Project /!€XUS47VJYD ^f^L^J l̂v^CC STl^Y

Type of drilling %3Tfrf? '*/

Riq ^CH/CWM/tf T-6^

Drill, ng fluid ...$.[# IwJTZG

(1) (2) *

L i tho logy

r
tifoutf Sv iff ne.-

-_ ^ Ik.- f»4vE>
<?/!<?/ £rOW££_

— 10
12.

. x» /e 'bi&tijr)
Sfif-'ac.f

~ <~^V£L-

—7o
22

:' reoT&wvrr-
1 5^/

£/./»<- L'!
: VD
--3° #rts.ve(lu>

- C ^ A V

L.id
42

feA <»/£<w

Lso BA^T

1 60

" 7O

1 73
fctJe. brVi-j n

: ^''fy
" yo CotvG(Ljym%r\~fz

L^?o

Coordinates! E

N

<h°Angle from horizontal A^

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

j

\
j
i

!

I
1

I'

1.

1-

1.

1 '

1 '

r\ - '\
L
l ' _
1
r
i-'
i1

.0
1 0

t,

'°6
\o

^
Contractor . fj^ff^ W^JI ̂ ^l|irtT

Date stoned: I7^5<)04 l^felf

Date f,B,,h.d: $*&(«(• fl^/r
-

•J1

,

• i
i

i

-1
.j

\

'~-̂ ~-—

<r

i.

'

'

•

;
.
•J

-*•
-

!
-j
H
- |
;i
--i

w
S&
0%

*0 1^
o 1

T>
o \
s\

Logged b

ChecKed

Date

C ^
-C

-&

-%

r w

/

75

-7<f

"Azimuth

During Dri l l ing

(2)

Depth

|pr)

fc
1

2Z

4o

AS

»-3>^/MS

by:

(21(4)
Water
Level
r̂O

/t-

1-£

i2-o

n-v

(5}
Water

Row
SJS*T

\)^«
U

10 -*

30-50

(6)

Other

•v'-J/ft

3*

W

3-0

3-6

0-6

^•6

/•6>

/ • O

l;0

DRILLHOLE No.-"7"~/cO /3" .
Sheet . / of -2.

Reference elevation

Elevation type.'

Purpose of hole

surveyed Q

altimeter [~~[

from map [ [

/H <?/W 7O(?f/0 6r l̂ Jt̂ U .

Aff^* — &T7Tli ng

(2H7)
Water
Lex'T
^m)

-r

/2

•6

î

^

9

^•5-

'/o

^

'2 .

IS

Pernifca-b.i+rrT'TS )

' (2)
Djsprti
'Tm)
c.

5"50

575

575'

6co

boo

bOO

5?i~

6^(?

^2?

î tfO

Mellvod

f>P

h-lo

7-61

7-76

7-9/

7-?2

7-74

7-^'

7-55

6-«^"

63o

Valu*-
(cm/s)

^r^

+ /fe£

+ W2

* IZ I

•> /'(o^

1 102

,120

•*^6

-t/5G

+ 112

W75

Co m men t s

iJO./C'' •Ztcc-(^(£- '-

^cvn-ae-/e ^ -
X f- 0-tflnglt I

CciS/'f\c cisi- ^ 3-6 _;

aiciputi-cct bc>(:!c '-
fy' /o a^/oco grou<r~_
fa sea>l ir( clay. ~

/Qa-te.: Jaî ^Cc. -
'j,^tf$e* -

f- * O«32^K. :

-

-

:

:

_

-
~"~

:

* NOTE! Bracketed numbers refer to notes preceding the logs.

Colder Associates
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Project /'/DvfA^To &&

Type of-drilling

Rig

Drilling fluid

(1) (2) *

Li thology

•i

ce»M
m fo> bspbu f\

- GrV't/
- fe>*£u?wftf*T£

'- K
-_ 5nd c% &xe*d'c

DROGEOLOGIC LOG

~6-;vbU/,-iT6<r 6-rub-/

Coordinates! E

N

Angle from horizontal

Bearing

(2) (3)

Completed

C o n s t r u c t i o n

lo"
'o°

)̂_«>

( o
\

Contractor

Dote stoned:

Dare finished:

— :

. o i
0 0

Loggi

Chec>

Date

°-o!
°o>
J>°\

f^!%
0 i

Refer

Eleva

Pur pc

DRILLHOLE No. T^)^
Sheet -2.' of -T2

ence elevati

ion type!

se of hole

on

surveyed Pi

oliimeter [~~|

from mop | |

"Azimuth

During Dr i l l ing

(2)

Depth

in*

fc

sd by:

ed by:

(21(4)
Water
Level
4w)

Sf

(5)
Water

Row
a^**t
I/V*

(6)

Other

ft*
0 1KtWt-

/ •o

/6

A ft^c^-frfil l ing

(21(7)
Wata/
Level
7(m)

-T

\2

12

Peyĵ etfbH i t y ( 8 )

72)
Depth
GJI)-'

c
too

^co

* NOTE! Bracketed numbers

Metfcotf

•pH

7^7

7^>

VolyjB
(cfn/s)

e/f

+i1/

C o m m e n t s

' —

refer to notes preceding the logs

Colder Associates
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW13

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/17/84

5:00 p.m. Began drilling. Drilled 8"0 open hole to 22' - caving f rom
saturated sand and gravel. Picked up 8" casing and drove
casing to 40' by 8:00 p.m.I

I
I
I
•4...

!
| 3:45 - 6:30 Set 15' 20 slot screen and 5x20' blank PVC at bottom of hole
— - cut off 18' blank PVC at surface. Gravel packed to 79'
• (2' above screen) 8x5 gal pails gravel. Placed 4' bentonite
fP seal above gravel (80 Ibs bentonite pellets).

DATE: 09/18/84

DTW at start of shift = 14' ftom top of casing. Bedrock at
42' - drove casing firmly into rock. Water saples at 22'
F=0.41 mg/1; 45' F=0.32 mg/1.

9:00 - 12:00 Drilled open hole 42' to 98'. Basalt at 42' to 73'. Con-
glomerate at 73* to 98'. Most water appears to be made in
upper 15' of fractured basalt.

2:15 - 3:15 Logged well with gamma and resistivity.

3:30 Ran casing cutter to 36' and cut off drive shoe.

t DATE: 09/19/84

Ran 1" tremie pipe to 60' - hole appears blocked by benton-
ite at 62 ' .

7:00 - 10:45 Mix cement slurry. 20 sacks cement in 100 gals water, added
bentonite and Flocele.

10:45 - 11:30 Pump slurry into hole.

11:30 - 12:15 Pull 8" casing 4' to expose slurry to clay layer and prevent
seepage of water from sandy gravel entering basalt. 32.5* of
8" casing left in TW13 + shoe. Sounded grout to 14.4" below
surface on September 20. Grouted to surface on evening of
September 20.



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW13

TW13 was developed on October 8th using compressed air. One inch dia-

meter pipe was set to 60 ft below ground level. The well was developed for

approximately 70 mins at a rate of about 10 gpm. The water remained clear

during development.

Chemical parameters recorded during development are tabulated below:

Elapsed
Time

(mins)

0.5

20

35

55

68

T °C

12

10.5

9

9

9

C
(/onhos/cm)

650

626

600

625

600

pH

7.50

7.80

7.83

7.76

7.76

Eh
(mV)

+202

+198

+208

-

_*

*Sampled for Monsanto

F = 0.25 mg/1

The water level in TW15 had not fully recovered to original static when

TW13 was developed; however, TW15 drew down 0.07 ft during the development

of TW13. Full recovery of TW15 was observed approximately 6 hrs later. The

water level in TW14 did not respond to the development of TW13.

£
c
c
c
c

c
c

0
c

c
c...ft
c
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TW 14

i) Schematic Test Well Completion

ii) Field Borehole Log

iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

project /WO/MSAAj TO QreQ'u*JbHA~('&z. SroaV

Type of-tirilling '• &C>

Rig SC/^A/C^M ~T~
Drilling fluid f)l£/k)AT£.

(1) (2) *

L i tho l ogy

r
(z,fK>t<C. 6oFjfc?fC .

I S-YH. 5^9 /v/>>
: d-ud fieAwGi.

)O / /
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-20 . 2/
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^0
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^
X

*

^
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4
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0 0

j

^

fW
4

I*
O

,°3
0

<*
0
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f
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is

/&
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Dote storied: \S £g»V ^5^-
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^

Logged b)

Checked t

Dote:

"Azimuth

During Dr i l l ing

(2)

Depth

-frrtT

ft

\"

9
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. bBI^S/• • • •
y:.

(21(4)
Wa te r
Level
JrOlT

fr

sn.k>

(5)
Water

Row
JM*>

l&frT*
TJ

5^0

(6)

Other

DRILLHOLE No. T^O ^
Sheet / of /

Reference elevation ^5]38G*^/~7

Elevation type:

Purpose of hole

surveyed L0"

altimeter [ [

from map [ [

/>1OAJ / TO •f/A-1^ C^CLC, .

/ A f t e r D r i l l i n g
/ /"• /l

M(7\
Wate'r
4«ve'
(m)

-r

^

XPerrn^ab'ilitvJ5)

.-(2)
Depth
' (m)

O

&00

yet'hod

PH

7-S&

Value
(cm/s)

e//

C o m m e n t s

-

_

—

_

—

* NOTE: Bracketed numbers refer to notes preceding the logs.
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842-1543 Page 1 of 3

HISTORY OF HOLE

TW14

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/19/84

1:15 - 1:30 Move and set up on TW14.

1:30 - 4:00 Drill and drive 8" casing with drive shoe to 24' below
ground. Encounter water at 9*. Drilled about 3' into clay.
(First 9' of hole drilled 10"0 open hole.)

4:00 - 6:30 Set 1x5' 20 slot PVC screen + 1x20' PVC blank pipe at 20.5'.
Gravel pack screen with 6x5 gal pails of gravel to 13'. Cav-
ed materials 13' to 10'. 60 Ibs bentonite above cave to
8.5'. Hole grouted to surface with cement slurry on Septem-
ber 20. 8" casing and drive shoe pulled out.



842-1543 Page 2 of 3

WELL DEVELOPMENT - TW14

TW14 was developed on October 8th using compressed air. One inch dia-

meter pipe was set to 18 ft below ground level (inside well screen) . The

well was developed for approximately 50 mins and airlifted approximately 20

gpm. The water was initially milky; however, it cleared up after about 5

tnins of development.

Chemical parameters recorded during development are tabulated below:

»r
c
t
t
t
t
c

Elapsed
Time

(mins)

1

22

37

52

T °C

11.5

11.5

11.5

10

C

(tcjnhos/cm)

600

590

600

600

pH

7.81

7.65

7.70

7.71

Eh

(mV)

+232

+213

+219

+220*

*Sampled for Monsanto

F = 0.35 mg/1

No response to development was seen in either TW13 or TW15.

The water level in TW14 recovered to within 0.06 ft of original static

water level within 5 mins of development ending.

i
i
5

0

0

II
II
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WELL DEVELOPMENT - TW14

I
I
I
I
I
I
I
• Field measurements for tempera ture , conduct ivi ty and pH are given

I

I

I

I

I

I

I

I

I

I

I

The well was bailed on October 27th using an 8-1/2 ft long, 2 in. dia-

meter PVC bailer with a check valve (brass). The well was bailed 10 times,

removing approximately 13.5 gals from the well. Well volume at the time of

bailing was 7.2 gals. The sample was cloudy due to suspended silt. The

sample was taken to the Monsanto laboratory for immediate f i l ter ing and

preservation.

below:

T = 6°C

C = 575>tmhos/cm

pH = 7.08 (Monsanto lab = 7.40)

Prior to bailing, the brass check valve of the bailer was lost into

the well. The check valve has not been retrieved.
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i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development

I

I

I

I

I

I
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I
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Project ^/OAJ'^A^' rC

HYDROGEOLOGIC LOG
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Dote storted:20 ^2pC H^ Checked by:
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Level

£k
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C o m m e n t s

CtX* Ci'iM-^B' •* -

—

—

—

refer to notes preceding the logs.
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HISTORY OF HOLE

TW15

GEOLOGIST:

7:45

D. Banton / M. Shaleen

Set up and start drilling,

DATE: 09/20/84

7:45 - 8:10 Drilled open hole 10"0 to 9'.

8:10 - 8:50 Hook up hammer, weld on drive shoe to 8" pipe.

8:50 - 11:10 Drilling with casing to 45' through overburden 8"0.

11:10 - 12:30 Drilled 8"0 open hole to 60' (not supervised). Hole not log-
ged since Monsanto had equipment.

1:45 - 4:45 Set 1x10' PVC 20 slot screen + 3x20' blank PVC. Gravel pack-
ed 59 to 48-1/2' with 16x2 gal pails gravel. Bentonite seal
48-1/2 to 46' with 80 Ibs bentonite pellets. Added cement
slurry via tremie pipe (40' long). Mix - 125 gals water, 23
bags cement, 15 Ibs Flocele, trace bentonite. Pulled 8" cas-
ing after slurry added. Casing pulled back 6' to allow grout
to seal in clay.

\.
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WELL DEVELOPMENT - TW15

TW15 was developed on October 8th using compressed air. One inch dia- **
.-• s

meter pipe was set to 40 ft below ground level (inside well screen) . The |f

well was developed for approximately 55 mins at a rate of 20 to 30 gpm. **•

Chemical parameters and water levels recorded in TW13 and TW14 are

shown below:

Elapsed
Time

(mins)

5

20

40

55

T °C

9.5

11

10

11.5

C

^cmhos/cm)

400 8

550 7

600 7

600

pH

.07

.98

.78

-

Eh

(mV)

+301

+313

+242

_*

*Sampled for Monsanto

F = 0.26 mg/1

The well recovered to within 0.05 ft of original static water level

within a few minutes of development ending.

TW13 drew down 0.15 ft during the development of TW15. Full recovery

of TW13 was not observed. TW13 recovered approximately 0.1 ft in the 1 hr

period following development of TW15.

TW14 showed no response to development of TW15.

l!
t

i
"•a

E
i
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WELL DEVELOPMENT - TW15

The well was bailed using the PVC bailer on October 2 7 t h , 1984. The

well was bailed 50 times, removing 68 gals of water . The well volume at

the time of sampling was 31 gals. The water remained clear during bailing.

The sample was immediately taken to the Monsanto laboratory for f i l ter ing

and preservation.

Field measurements:

T = 6.5°C

pH = 7.68 (Monsanto lab = 7.40)

C = 400x^mhos/cm
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HOLE DIAMETER /O

REMARKS

Vote, Caved ~K> 7£>'5'-<Wc/
•be te^ of®*

C>0

10"

^7

TO <?'
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TW 16

I
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I
• i) Schematic Test Well Completion

ii) Field Borehole Log

I iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

'° ~-^ t Lv.- :j O-rv J"xw
Project MCf\)$r*r*> TO !-^^(~/(,'^-2^nfT'C-'^- ^,1 '-/•D /

Type of drilling xOTri^ T1

Rig Sb^f^WM/U T-fe^

Drilling fluid r7/tv/W'T7Et2

(1) (2) *

Li thol ogy

S' //£> S^7vi>

Q,l4Ct (%f?-fW &l—

-- (FILL}

LfQ.cz, ar&vtl
'-30 d

22-0

- ffeiK g f«-V

I 26-299

36>~S

- SAi"̂ ^ /'.So'W-C GfG*£j

ii Zfltf ~Q&Q ,̂f P^lfVfc

~ fw/dj 't£X€w C'^c'^riJ , j 1. 1

I /vg'5/)
I ^T^&t/

f BASALT.

~7A/o

L /•B//Aru>y»t — /50<M
-J£0/&CiBo/ Ci*aeit\ 765

"^ fr0£.k fif*^
*" • g2

^¥**b*.

Coordinates! E

N

Angle f

Bearinc

(2) (3)

Compl et ed

C o n s t r u c t i o n

5jjt —

L ' ;
^ - i

j i

r- -*
r "':.

i: - -
i~

r '
. ^

,0 .-.

i i

i t
' !

*- ;

r.
'

o

lo°

1 4- a. *

1 V *
*• •>•

^
. • '_

? \
\

'• ' 1

- ^|

^ t
* ••!

S
Oe!

^ "^*

A |

1

7bS

rom horizontal /^

"Azimuth

During Dri l l ing

(2)

Depth

(21(4)
Water
Level

_^:_

Contractor: f\nGv&() W&Ubf'fl'tQ Logged by:^8/'^

Dale variedly -SfftKlLtLf rlB? Checked by:

Date limshed/25 cx^WUXCfeT 1^9^ Date-.

(5)
Water

Row

i/*"*

^0*^0

(6)

/*'**{&

2-H

1-0

)-0

3-o

^-o

5-£f

H
^0

60

3-0

DRILLHOLE No. -T^J f(<=>
Sheet / _. of / "• '

Reference elevation

Elevation type!

3urpose of hole

surveyed [ |

altimeter [~[

from map [ |

^7-Q^/A^T tV^.^.

AUer Dr i l l ing

Water
l/eve'4-
'(m)

T t.

!

i

«

Per m e'a b i 1 j.t y (,8 )

>Depttr'

C J*S(&

1300

flethgd

- df
'(cm/s)

eff^_

C o m m e n t s

-

—

:

:

:

-

:

—

Zfir" j
-

* NOTE! Bracketed numbers refer to notes preceding the logs.
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW16

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/21/84

7:15 - 8:40 Move and set up on TW16.

9:30 - 9:40 Start drilling 10"0 drilled to 10'. Set 9'10"0 casing to
stabilize fill.

9:40 - 10:30 Drill 10"0 open hole to 28' - bedrock 22 ' .

10:30 Pull out 10" bit, set 8" casing to 28'.

11:40 - 12:55 Drilling 8" open hole from 28* - some cinders/weathered bas-
alt at 36-1/2'. Water at 68' - <1 gpm. 74' making 2 to 5
gpm. 76' - 1/2' cinder zone? Loose drilling circulation at
76-1/2'.

4:00 Drilled to 82' - no return. Pull rods - rods wet below 35'
- probably loosing water into cinder zone at this depth.

5:00 - 5:45 Logged hole for gamma only. Water level at 59 .4 ' below
ground level.

DATE: 09/25/84

Move back onto TW16.

8:40 - 10:00 Drilling out cave and stabilizing hole - some cave at 40*.

10:00 - 12:00 Set 1x5' 20 slot screen, gravel pack to 67.7 ' with 10x2 gal
pails gravel. Bentonite pellets to 63.6' 3x20 Ib pails.

DATE: 10/1.1/84

Hole grouted to surface wi th approximately 1-1/2 yds of
grout.

Grout = 48 gals water/yd
= 9 bags cement/yd
= 2200 Ibs sand/yd

Grout poured from surface.
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WELL DEVELOPMENT - TW16

TW16 was developed on September 29th. Tremie pipe was set to 75 ft.

Developed for 35 mins at a rate of 10 to 15 gpm. The water was red/brown

for the first 5 mins of development and then cleared up.

Chemical parameters and water levels recorded during development are

shown below:

c
1
t
t
t

Elapsed
Time

(mins)

Before

2

15

25

35

After

T °C

11

10

9

9

C

J^wWcm)

1150

1100

1100

1150

pH

7.66

7.80

7.84

7.88

Depth
Level

TW17

18.88

18.885

18.89

18.89

18.88

to Water
(TOC) (m)

TW18

17.91

*

*

*

*Recovering from development

The well recovered instantaneously. A water sample was taken for fur-

ther analysis by Monsanto.

Fluoride Measurement = 7.4 mg/1

E
E
8
C

0
8

D

D
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I i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development
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PIEZOMETER INSTALLATION DATA Figure

BOREHOLE TW 1 7

HOLE DIAMETER lo" O-^l^
€" 5^''ty A."

//ANv^^N^W^v ?

REMARKS:

Ay0r r<9 5C&LE

1̂>

5'd- .̂ .;- '̂--'-:-e -'-••- k ^ f

Vi ̂ ^ s-^ •
/ i2ioî  a'l.-̂ ,̂  +2ot»ibi f ' 5-//>-'

U6^ H,O

^jU ^.^. c73 '

flocdt.

3m»p.-,b.bM^ ;;•'
tptop-^i

lOlfî

5-OpOife P€dO j?ft\J^|

I

T~J" T ~*~

. t • v

c- '

- _ ;
 v-

/

*"
1

-

"f 1

» • i
/ 1 1_

$A &
°d '\°0

a° '6
* ^ | 0Q

O O

0 O
c ~" ̂

0 0°0 °

0° 0 0° 0

#™nd 5^%'^
\ "1

< .̂ 10 y LSC

i

L 8'" / CAS'^^r "ft? 5/-5
1 (folia**'* ^^ /f°/€

^0,,̂ /e^

XJ //

o, w,;.̂

— /^ '

ID ' 20 £i.or 5^/?££/v

T.D. = //4.4 '
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-3

1

1

1

1

1

1

1

1 ~7\

1

Idoiv

-i_ SCOriqci

-

1

HYDROGEOLOGIC LOG

Project NofJ^AHrQ (5 IZO U tj piutTttL ^/"vPV

Type of drilling ^OfftKY

Rig 5CVftflmm T-(o4

Drilling fluid Al£jWpT6J?

(1) (2) *

Lithol ogy

(9 POUND ^QfASL

- 5///y5'^N/^

r An0lG£M£L.
(f-lLC) 6

"' t,r&(& ' ifOrtd-
•_ a

-__ Z.7

— 3° £ieXva_" .

it/ot̂ ) >y ̂  '

— *>O

FRE5H 6^'cy
£W5*tT

7"

7t,,f~
~f Tg>

fresh qrzu
<J I

-3o

Coordinates: E

N

Angle 1

Bearing

(2) (3)

Comp le ted

C o n s t r u c t i o n

'

1

j
« i

•- i

L

/

r

-'• •!

<•

.'

'

1

'

;

Controctor: AflHR£^J WfiW« J^LtW.Mft Logged by:.

Dote storied: ^/S*^£^T5Wg£e./fMChecKed b»

Date finished: Date:

•

<-

-"2

rom horizontal i O

"Azimuth

During Drilling

(2)

Depth

Urt

fr

It

> l

72.

i?3/.«)̂

(21(4)
Water
Level

î -

it

M

(5)
Water

Flow

fit pm

(6}

Other

fccjti.
wiKsj^f-

1,5

^

<A

S.t*

4,4

2.6

3.0

4.4

DRILLHOLE No. ^^> ' 7

Sheet /. of ^,

Reference elevation ^3 / / O " O T

Elevation type:

Purpose of hole

/"7OrV

surveyed /0^

altimeter | [

from map | |

iTVKltJf, OJti-t^

Af te r Dri l l ing

(2) (7)
Water
Level
/ , _ \ - ^ ^

T"^

Permeabilj^)r*^B)

*̂pnr
(m)

Itrr.

1100

11.00

Method

O A1'

7.45

7,1,0

Value
(cm/s)

•e ^

C o m m e n t s

—

:

^

-

-

* NOTE: Bracketed numbers refer to notes preceding the logs.

Colder Associates



1
1 ) • I
1 !
1
1
• •/>
^H ^f\. t^&ij
^^%,ult*J' '

VtSAt-iT

1

1

1

/•"-•.

i '
i
i
i
i
i
i
1^
i
•

HYDROGEOLOGIC LOG

Project

Type of drilling

Rig,

Drilling fluid

(0(2)*

Llthology

COMf'E)

'_ rresA <5re^

iMrfW ' <*

T100 Fr*&£g* ,Jl
: **%$£^1^

Srt'5*Y.T In1

//^~
. EA/O 6C- HVi4.

Coordinates: E

N

Angle from horizontal

Bearing

(2) (3)

Completed

C o n s t r u c t i o n

t/Y\

($t\ .* i
oo

OO

oo
0
0

0 <.
o

o

i >

~

1

' 0 °

/, 0<5
o o o

l,.r

o

" 0 iai,.̂

0
u

0 '

°\ ,*

1

Contractor

Dote started:

Date finished:

Logge

Check.

Oat*:

/Azimuth

During Drilling •

(2)

Depth

JMr

ff

d by:

id by:

(2) (4)
Water
Level

•ff-

(5)
Water

Row

V$*;p*

(6)

Other
Rsw.

<*»dQ-

2,4

4.0

Z-4-

2,1

3.^

Refer

Eleva

Purpc

A f te r

(2) (7)
Water

T'C,

,.

"

DRILLHOLE No. ~nU n
Sheet Z. of ..^

ince elevation

ion type!

s* of hoi*

surveyed [~1

altimeter [~|

from mop [ [

D r i 1 1 1 n ^^^

Permeatrfiity (8)

Depth
(m)

12.00

1-2.00

'zoo

* NOTE: Bracketed numbers

Method

J>H

7.5-i

7.1,6

T.ft-

7.5-7

Value
(cm/s)

.»

Comments

a /of/t^. :

—

refer to notes preceding. the lags.

Colder Associates
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HISTORY OF HOLE

TW17

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/21/84

I
4:15-4:30 Move and set up on TW17

4:30 - 5:15 Drill to 22' (bedrock) set to lO'lO" casing to stabilize
fill.

5:50 - 7:00 Drilling open hole 10"0 to 47' - hole starts to cave at 45'
in weathered basalt/cinders (no water).

DATE: 09/22/84

8:00 Start drilling. Drilled to 52' by 8:20 - out of caving mat-
erial into more competent basalt.

P 8:20 - 9:30 Pull rods - set 8"0 casing to 50'. Rerun rods.

1 9:30 - 1:35 Drilling 8"0 open hole 52 to 113'. W a t e r at 68' <1 gpm.
Pick up more water at 76-1/2 to 78' - cinder zone? Water

A sample for Monsanto - F = 9.7 mg/1. Vesicular /weathered

I
basalt 102 to 107' - more water. Loose circulation of cut-
tings and water at 108'.

1:35 Pull drill rods - push 8" casing to 51-1/2' below ground .
I Rerun rods.

T

1 2:10 Restart drilling - no return.

I 2:15 Pull rods.

2:30 - 3:15 Log hole for gamma and resistivity. DTW = 59.2' below ground
level.
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GEOLOGIST:

9:30 - 12:55

1:50 - 7:00

HISTORY OF HOLE

TW17

D. Banton / M. Shaleen DATE: 09/24/84

Backfill hole to 106.7' with gravel 5-1/2x4 gal pails. Set
1x10' 20 slot PVC screen and 110' blank PVC 4"0. Gravel
pack screen to 95.6' 6x4 gal pails. Bentonite to 91..3' 3x20
Ib pails.

Run tremie pipe to 80'. Mix grout 125 gals wate r ; 21 bags
cement; Flocele; trace bentonite. Pump g r o u t , pull tremie
and clean up.

Depth to top of grout sounded as 72 .8
upper cinder zone at 76 ' ) .

DATE: 09/25/84

(probably invaded

i
t
f
t
t
t
c
c

DATE: 10/04/84

Hole grouted to surface with 9 bag grout and sand, approxi-
mate volume = 1-1/2 yds. c

G
I
H
i
L
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WELL DEVELOPMENT - TW17

TW17 was developed with compressed air on September 29th. One inch

diameter Tremie pipe set to 80 ft. The well was developed for 35 mins at a

rate of 2 to 5 gpm. The water was clear at all times during development.

Chemical parameters and water levels recorded during development are

shown below:

Elapsed
Time

(mins)

0

5

15

25

35

T °C

9

7.5

7.5

8

C
jXunhos/cm)

1350

1350

1350

1350

pH

8.24

8.37

8.39

8.42

Depth
Level

TW16

18.90

18.90

18.90

to Water
(TOC) (m)

TW18

17.96

17.945

*

*Recovering from development

The well had fully recovered within 10 mins of development ending.

A water sample was taken for Monsanto after 35 mins of develop- ing.

Fluoride Measurement = 7.9 mg/1
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H i) Schematic Test Well Completion

_ ii) Field Borehole Log

• iii) History of Hole and Well Development
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INSTALLATION DATA Figure -

\

BOREHOLE

HOLE DIAMETER lo" /o 77'
<*" 17 ^

REMARKS

<J. {

C.O

O 0 6

7J?'

£i5-5

238

lO' Scs-cen.

T.D. =«

Associates



1
1
I i

•

1

1

1

1

I/
\

1
^ .

1 }

1

I

1

1

1

1

•>

HYDROGEOLOGIC I

Project MOM!T^ TCp Gr^CUJf̂ W

Type of drilling f&Tft&'l

Rig SC//A?/\M/U T-fylf-

Drilling fluid B//?A/47l^

(1) (2) *

Li tho logy

Crcuid Sjifcid . .
. Si/Aij 5/Vv"C> ̂ fU
- fr*?Avev (Fi<-u> 3-o

— rerf/6'CWtL
: Sf/kf
— 10 CLA<-1

'- ft.Q

— Zo
A'if'i/i a-Ty

: &«S«I:T
~ (sz-(f£/ hor'iic*

•3. 9-3o ̂ )

— 30

34-5

~ fed t/D--M'"= S'llv)
S/iA/to Vt> s.'/Hf

^^oe/eAva-ftowe
±OAl̂ / fn*y/Henf&\

falea.l-1-ei?!} Ciinclffs?X
^6-s

_5o>

freskaa.y
BASALT

_4o .

— 70

/JL J ^ 74Z

-gffg&i&v** -76

-*0 fr&l\ aietf

SA&ALT.

_^<>

*rre>•«*, S-TOC

_OG

-r

Coordinates E

N

q^p
Angle from horizontal /Ox

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

- 7

1

i,

r
f
i-i
I-*
r'

1-

1;

!f
r
/

i-

1.
k

1
T
1;

1-

i-
ri.
i'.
r i
i*
ri.ip "i
r
i
i
i
1

i.t ,

Controctor:^"rf/£(0 WW3>"'(f(l

Dote started J2-5 ^̂ iB ûiur

"i
M

' i
* • ii
' ~ii
'.I

?i
!i
• j
'i

- i

i
Mi

1 i
1

1
[1
{
'

•
•
•
.-

/^

|;

!'-
i'"

;

" ^

" •
'•

/

• 1

•\

"»!
'„ 1

Ci
'l
. 1
' "1
-'!
••i

.1̂
' 5:_/*
i

' _3i' i*
M
:;
. 1
.1
1

1
.1
1

c l

H

I
'1
1
1

•1
'1
t l
'1
•' 1
J
'1
I

•1
• 1
<
bz'

>? Logged b

16V Checked

-- "Azimuth

During Dri l l ing

(2)

Depth

>rT

4k

Uo

-7*

82

67

r̂ glMS

by-

(2)(4)
Water
Level
J*rf

r̂?-

56-Z

Dote fm.shedJS^J^afex^T W8(l. Oote.

(5)
Water

Flow
4+7tT

,̂ At

/>7.W

7/^_T/\

(6)

.fllfr«r

&,
/»«^

2-fo

Z-&

l- lf
4-0

3-D

3-o

S-o

5-o

40

3-0

3-Z

4-it

fe-0

Refer

Elsvo

Pur pc

/HO
Y

DRILLHOLE • No.-r7 îP /<S
Sheet / of .-I? " - " • -

>nce elevation

ion type!

se of hole

N

surveyed [~]

altimeter [~|

from mop [ [

/rCA^/A^A l/v£'l~L

/ /^/-fer D r i l l i ng

(2) (7)
WO:)tP

LeAel
(fr,)

-T'c.

!

7-S

fe-S

RarTrTecTbiTity (8)

(2)
Depjh
~(rn)

X^ f̂ol.-

K>50

IQDO

V NOTE! Bracketed numbers

NleHtdd

^

7*

7-&1

VahM>-
kTnA)

^

+ IOS

tfcfe

C o m m e n t s

—

Qiv/iiit. <4 77 ~

refer to notes preceding th* logs
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1
1
1 j

"3

1
nffahflfa

j

• .7 /̂1
•^vtf
^S*L-T

1

1

1

1

1

1

1

1

1

1

1
•

•>

1

HYDRO GEOLOGIC LOG

Project

Type of.d'illrng

Ria

Dri 1 li no flu id

(1) (2) *

Lithol ogy

-i
CentS-

. FTeH ̂ eif •&&&. ^

^

-__ Rest, Q,zy ^
£A£/\ t-T: i?

— lOoRtihHu Wft/teer'
: r07/trc-w YtvM'coh"
; BAS^T. /C5

— I/O '

~ ftc^h

in q't't/, — :XJ u 1

&AS/* t-"

_/'3o

— 1^0

->rt

-1(0

Ib?
r* ii i / <! ff**'*

nn cl'vb 170

fie*1*. fl'ty

•BASAi-T

_/&0

Coordinates! E

N

Angle from horizontal

Bearln?

(2) (3)

Compl eted

C o n s t r u c t i o n

~^~s
' '~TX

r.

I.
i •
i-
i -
; •

1

1

t -

r

I

i

i .
r.
i..
t'

'
i !

•:.!
:

1;;

i..;

i.;l
"I
ri
r.- j
'-,!
1 !
" ' I

::^!n,• i
Contractor-

Care started;

Date finished'

I

i

Lo

Ch

Do

-a"\. -V "T1

ff^
!- 'i
i ~ . '

l - v 1

i J

; i

': '.- 1
; .- 1
• . •
: 1

i • 1
! '
, 1
'• c .

; i
i '•(

•! ' ' - !

!:.;;
! ; i

!;•; '
: - 1

::'.!
! ' 1-
t ">•
;--,i
\:.\
\ ' -i
i '"i
I :.'
r / 1

i,.;i

I - - t
!

"' '

' ' 1

. i

-;i

' .'
l

."* i
, i

i
-.• i

"Aiimuth

During Drilling

(2)

DepJ.rr

/ tm)

•ft

1Z

17

\O3

107

Ul

n7

122

127

>51

137

lifl

ii*7

152

\5~l

Ib2

Ifo7

7Z

H7

jged by:

ECked by:

te:

(21(4)
Water
L»>»<
-ffn)

/r

(5)
Water

Row
iV5l

(f^O/V
a'

(6)

Other
r°e*"
#cJi

•*«tjft

(>-o

3-fc

2-0

30

4o

^•0

6-0

4-0

^
5-0

io
3^o

50

5-p

5-o

$•0

•̂

k;U

1-0

DRILLHOLE No. T*->/8
Sheet Z-_"_ of ^

Reference elevation

Elevation type!

Purpose of hole

surveyed [~|

altimeter [~|

from mo^> [~|

M^fTlDr f i l i ng

(2)t^)
Wars/
Lriel
<m)

"7

fe-5

7-5

7

7

7-S

7-5

8

«•

S

y

r

S

8

8"

7-6'

6-5

fo-5

6

Pe/flrfability (8)

(2)
Depth
"frn)

C-
1000

Io25

loso

lOOO

1025

\026

\c25

1025

I05O

1075

\o5o

\O5~0

K)5D

10SO

lore

lOOO

\oOo

looo

MjyKrd

prt

7~5Z.

7-57

7-61

7-7 /

7'S5

7-7S

7^

7-7r?

7-77

772

7-fcZ

7-6^>

7-7o

1-66

7-^5"

7-3S

7'^fc

7-5fo

Value
fcm/s)

-e^
•*i-at

^i^2

+ «•
•rSS

^ISS

+62

•r>73

+ IQIf

H77

r^7

+ \b°\

•rl'3

+ 1fe

j-ioS

+ HLI

tl^fc

-f l i fe

C o m m e n t s

-

-

—

—

' —

-

-

—

-

^
* NOTE! Bracketed numbers refer to notes preceding rh; logs.

Colder Associates
Scale:
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HYDROGEOLOGIC LOG

Project

Type of drilling

Rig

(1) (2) *

Lithology

CtnW

Frejtli AfZ-t-f

- BA.S.AC-T

~''W /72

'?$%&¥ wc$f JIB

--JDO

2(0
y AC & I T
£jf\or1 t- ' .

22$

237

^BASALT.

Coordinates! E

N

Angle from horizontal

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

i.;
i-

r-

i -
i ..

!;
o

O

'* i

\OO

(7

1

===!

; i

."l

'..1

;j

-/•!
•i
"/i
• '.i

iH2fl

o

21

Ool-,,,
|0 <* 0 0 |*~*

0 0 0 0

• " ^ • ^ • "''ZCt

1 1

i ° 0 0
0 0 ° (, I

1 6 o 0 '

Contractor

Dote started:

Date finished:

"Azimuth

During Dr i l l ing

(2)

Depth

tV

187

io2

2)7

22.7

2^7

242

(21(4
Water
Level

ftr

57

Logged by. •

Checked by:

Dote

(5)
Water

Flow

*f/*tr-

(6)

/»«ij/jfc

7-0

5-o

6-0.

^
3C,

7o

1-2

<H
9-0

5-0

7^

5-0

5-o

rSO

--

Refer

Eleva

Pur pc

DRILLHOLE No.-'7~2u/<S •
Sheet ^r> of ..S'-

•nee elevation

ion type!

se of hole

surveyed | |

altimeter [ |

from mop [ [

J^AD^HVC^
(2)(>)
Wrftar

MmT

•7*"^

fe-f

7

7

7-5-*

r

7-5"

f

T

7

7-5

7

P^r m e a,brD1 i \ y/1 8 ) /

' (2) /
Death'

(m)

o
loco

/ooo

/coo

/ooo

/coo

i loo

noo

1100

/oso

IKX>

1100

noo

* NOTE! Bracketed numbers

Metjrbd

?H
7-S'

7-71

7-77

7-2^

7-Sb

7-^7

7-//L,

7-3^

Vdlue
(cm/s)

Gf£j

•* Illf

C o m m e n t s

/y\Os{jVr( th&lH^

' "u ' I

:

• —

-

refer to notes preceding the logs.

Colder Associates
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842-1543

HISTORY OF HOLE

TW18

GEOLOGIST: D. Banton / M. Shaleen DATE

1:00 Started drilling 10"0 open hole.

2:00 Set 10"0 surface casing to 15.8'. Bedrock at 19'

2:00 - 5:45 Drilling 10"0 open hole to 75'. Hole caving. Hi
66.5' - 1 to 2 gpm. Cinder zone at 74 to 75'.

5:45 Pull rods.

6:00 Go for casing (8"0).

DATE

7:00 - 8:45 Run 8"0 casing to 77'.

Page 1 of 3

: 09/25/84

.

t wa t e r at

: 09/26/84

8:45 Drilling from 77' - hole making 20 to 30 gpm water. 98' -
weathered basalt vesicular? 104' - clayey layer?

5:30 162' (fresh basalt) end of shift.

DATE: 09/27/84

8:15 Start drilling. 166-1/2 to 168' clayey layer, greenish-grey.
Eh probe seems to be malfunctioning. 191 to 193'
ders? Vesicular basalt? Red/Brown. 206 to 206-1/2
- probably open fracture/void in basalt. 224-1/2'
water, weathered basalt - vesicular.

6:00 Pull. rods from 250' - still in basalt.

some cin-
1 bit falls
red/ brown,

6:00 - 7:00 Log hole for gamma, resistivity and S.P. Water level at 58'.



842-1543 Page 2 of 3 t

HISTORY OF HOLE

TW17

GEOLOGIST: D. Banton / M. Shaleen DATE: 09/28/84

t

Backfill hole to 242.7 ' with gravel. 80 lb bentoni te pel-
lets 242.7 to 238.1'. Gravel to 234.3'. Set 1x10' 4"0 PVC
screen 234.3 to 224 .3 ' . Gravel pack to 219.3'. 60 lb Ben-
tonite pellets 219.3 to 215.5'.

Run tremie pipe to 180'. Cement truck brings 400 gals with
73 bags cement. Add 100 lb bentonite powder and 25 Ibs Flo-
eel e. Pump into hole.

c

DATE: 09/29/84

Sound grout to 73' below ground level. Pull out 77' 8" cas-
ing. Grouted surface with approximately 2 yds cement-sand
grout. Water level at 17.95 m (58.89') below PVC casing.

t

I

t

I

t
c



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

842-1543 Page 3 of 3

WELL DEVELOPMENT - TW18

TW18 was developed on September 29th using air. The tremie pipe was

set to 160 ft below ground level and air introduced. The well was developed

for 35 mins. The water was clear at all times. The airlifted flow was

estimated at 5 to 10 gpm.

Chemical parameters recorded during development are shown below:

Elapsed
Time

(mins)

0

5

15

25

35

After

T °C

6

6

6.5

7

C

jiccmhos/cm)

1100

1100

1100

1100

pH

7.76

7.81

7.81

7.91

Depth to Water
Level (TOC) (m)

TW16

18.895

18.90

18.90

18.90

TW17

18.875

18.88

18.875

18.88

A water sample was taken at the end
of development for Monsanto.

No discernable
change in water

levels during
development.

Fluoride Measurement 0.34 mg/1



TW 19

I
I
I
I
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I
I
I
• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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REMARKS:

> >>•r

o

a

-r^

5'

. D. =

Colder Associates



project MONSANTO
Type of.dnlling ICOTrjY*^

Rig SCHtf«/U/U 7-

Drilling fluid... $|(? f WAl

(0 (2) *

L i tho logy

(si fOUrtCA. Oc>/7^5 C(2*-
- fitx - ctoM£u S-^AV£L ;?y\

[ ^Jtkpttfjf ft"( z&A^^ft L- 1

~ 17-0

[20 ^rv

—

HYDROGE'OLOGIC LOG

^-jQQ'ijAJh'vvjyyYgT? ^TU^^f

Coordinofes: E

-(^Lf- N

"gv£ Angle from horizontol lO

Bearing

(2) (3)

Compl et ed

C o n s t r u c t i o n

_1
i
i
II
1
1
1
i

t
T

1

1

1

1

1

1
°o
c>

Controctor fVvfykJ wtH Jr'l'w

Oote started: < ClCTOfCf I'B

Oo:e dmshed J^CXWjfiT I*!

F

i>
o

<-u

i
1
1
i
i
i

£7

«5

-2S

DRILLHOLE No.~7"(̂ J /7
Sheet .../. of .../

Reference elevation c5(^p/ /*C?

Elevation type:

Purpose of hole

surveyed \2^f
altimeter [ [
from map [ |

*-*"' "Azimuth f^OA/lTO/f/Kj^- l^Qf-L-

During Dr i l l ing

(2)
Depth

27

Woter
Level
4-frfT

A__

21

^ Logged by<2>£/"^ .

^ Checked by:

% Dote

(5)
Woter

Row
UVs)

PfVVV

(6)

rn'rt*r\ \

v\ "^

7-4

?-z

*/t e/r D r i lU-rTq

Wa'ter
Level
'(m)

'T"^

10

p'er mobility/ (8)
/(2K

Depth
1m)

C t̂S/C

275

Method

* _£A

jVa 1 u e

P//

Com men t 3

foc îc. a/ .27/3$'

—

* NOTE: Brocketed numbers refer to notes preceding the logs.

Colder Associates
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW19

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/01/84

10:25 Started drilling 10"0, drilled to 14' using 10"0 bit.

11:00 - 11:20 Drillers pick up 8" casing.

11:20 - 11:30 Set 8" casing to 14'.

11:30 - 13:00 Drilling 8"0 to 14 to 29 ' . Water found at 27' in f rac tu red
basalt. Pull rods from 29 ' .

1:30 - 2:30 Lunch.

2:30 - 3:15 Drillers weld on additional 2' casing - push casing to 17'.

3:15 - 4:05 Log hole for gamma and resistivity. Drillers p/u materials.

4:05 - 4:55 Set screen gravel pack and placed bentonite seal. 5'x20 slot
PVC screen 29 to 24 ' . Gravel pack 29 to 23' with 6x20 Ib
pails gravel. Bentonite pellets 23 to 19.5' 3x20 Ib bento-
nite pellets. Water level at approximately 21'. Flouride
analysis = 1.55 mg/1.

DATE: 10/08/84

Grouted hole to within 3* of surface with cement, bentonite,
Flocele grout when TW21 was grouted. Approximate volume 50
gals grout; 5-1/2 gals water/bag cement; 1 to 2% bentonite;
1 to 2% Flocele.



842-1543 Pa8e 2 of 2

WELL DEVELOPMENT - TW19

t
"?

c
?i

This well was not developed by airlifting following completion, since .f

wet ground conditions prevented access for the drilling rig. The well was |

developed by bailing on the day before sampling. 70 gals (5 well volumes)

were removed from the well on November 13th, 1984. No measurements were I

made on the chemical quality of the bailed water. No water level recovery

rmeasurements were made following bailing. |

B

C
I
t
c
c

t
c
c
c
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i) Schematic Test Well Completion

_ ii) Field Borehole Log

• iii) History of Hole and Well Development
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PIEZOMETER INSTALLATION DATA Figure

llJ

I
I
I
I
I

o

}

BOREHOLE
-T-, ,
1 *)

HOLE DIAMETER IO" O "te
6" )6' -h

REMARKS:

7o

L?

(2?

/o

r)

5890-9

< / /
* r

T.D. =
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HYDROGEOLOGIC LOG

Project ~ c- *• vj * t_j

Type of drilling icO/ A-j^ ^7

SCA^/W/M T-fe

Drilling fluid /^ 'f? / U/'ATcTT"^

(1) (2) *

Li tho logy

S: l/h l̂

: ' 8
• /o

; o.^Lr
(fr&dv«>t ow

1 3B

; loose
S<^b ,̂Qc('oi!C

: . ^g

— so

Coordinates! E

^ N .

Cjf\ ^
Angle from horizontal /^

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t

-I-

i

1

1
1

*

j

•

!-•
"•
•".
'.:

f̂
Cf

"o
"o
a

<7

"2 fcJ

£»—

. <.

""'
•"

',-1
i ]

r^o'

0°

^
4- -V ̂  J '

on

i
i
i
1
1
1

Lit

45 -6

Contractor: fWffoJ VfeU i)'''|i'iri

Dote started: l>T0C-fobv 11&

Dote f,n,shed2i>i'cWT>i«r '12

c-

^

Logged

Checked

Dote:

.̂ "Azimuth

During Dr i l l ing

(2)

Depth

{t

Z7

32

2,7

47

by:i8//WJ

by:

Water
Level

(5)
Water

Flo*

5e/1

1004-

(6)

Other

*\.^i/-/t

A *0

/O'O

6-8

6-0

5-O

/

0-5

o-s

DRILLHOLE No.-"^^-20

Sheet / of ./.._ '" '

Reference elevation i^O 'O /

Elevation type!

Purpose of hole

/>/OV

surveyed ^0^

altimeter | |

from map 1 |

'To^/^fi WBUL

// / ^
(2) (7)
Wpfer/

~T ts

10

7-S

7

i
7

i

/PermeabiHtyl (8)

12) ..
Depth -

(m)

SCO

7?o

l̂ d

»••>//

7-fcS

7-6Z

7-60

ê-ff-

;.

~* C o m m e n t s

—

:

—

—

* NOTE! Bracketed numbers refer to notes preceding ih« logs

_ . . . Scale:
Colder Associates ^-~--'
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW20

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/01/84
1

5:05 p.m. Start drilling 10"0 open hole. Bedrock at 8'.

5:45 Drilled to 16' at 10"0.

5:45 - 6:05 Set 16' of 8" casing in hole.

6:05 - 7:40 Drilling 8"0 in bedrock 16 to 28'. Hole making 20 to 30 gpm
at 27' in fractured basalt.

DATE: 10/02/84

7:15 - 8:35 Drilling 8"0. Hit cinder zone at 38' making 100 to 200 gpm
caving. Hole drilled to 48' - caved back to 43'. Unable to
drill further without washing out big cavity in cinder zone
or setting casing.

9:10 - 9:45 Log hole gamma, resistivity and S.P.
•i.

9:50 Start well completion. Set 5 'x20 slot screen 44 to 39' +
2x20' blank PVC + 1x10' blank PVC to surface. Gravel pack
screen to 35.5' with 90x20 Ib pails gravel. Bentonite pel-
lets 35.5 to 31'. 70 Ib pellets.

DATE: 10/08/84

Grout hole when TW21 grouted. Mixture of 5-1/2 gals water/
bag cement; 1 to 2% Flocele; 1 to 2% bentonite. Approximate-
ly 75 gals grout pumped from the surface into annulus of
hole to bring level to within 3' of surface. Water level at
about 21'.



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW20

TW20 was developed on October 18th, 1984, using compressed air. One

inch pipe was set to a depth of 38 ft below ground level. The well was de-

veloped for 50 mins at a rate of approximately 50 gpm. The discharge water

was clear at all times during development. Stevens water level recorders

monitored water levels on TW19 and TW21 during development.

Chemical parameters recorded during development are shown below:

Elapsed
Time

(mins)

0

3

28

50

T °C C

^mhos/cm)

5.5 775

5.5 775

5 750

PH

7.78

7.47

7.49

Eh

(mV)

+244

+285

+323*

*Sample taken for Monsanto

F = 2.15 mg/1

The water level in TW19 drew down 0.04' during the development of TW20.

TW19 recovered soon after development ended. Water leven in TW21 did not

respond to the development of TW20.

i
I
t
I
i
i
c
D
0
fl
D
I!
II
0



TW 21
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• i) Schematic Test Well Completion

_ ii) Field Borehole Log

• iii) History of Hole and Well Development
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f^EZQMETER INSTALLATION DATA Figure
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-r-, .91
BOREHOLE 1 l/J 2. 1

HOLE DIAMETER

REMARKS:

A/or

-fated

,2x67) Ite pea

3*50/4*1

.-'I

g c. °

0 ^) 0
O d O O

10 lf

lot.f

15

TV

10 20SLOT 5ce&e*i

IZ.0.^
1Z3.I

.1

T.D. = /30,-f
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HYDROGEOLOGIC LOG

Type of drilling $Q 1~fl /&!

Rig ^CttfZfrffiW ~~[~~(j>3

Drilling fluid A Id AoWT££.

(0(2) *

Llthology

fa roort d i\it*f &(.£..

r <^rdve /
£

'—/& brou/n Strd

l_Zo

_#ASM.T

-*° ^

" ri»o"t>^s
I_^

pE

L ̂ 7

Coordinates. E

N

xj ' Q
Angle from horizontal y ^

Searing

(2) (3)

Completed

Cons t r u c t l o n

$"."
-B'

1
_ *-/
r~
l /
l •'
1 ;

-
I-/

r^
r;

r/

F

r
i
i
I
i
I

F"^

i-."i

• - .

i" ••

>
.• !

u

" j

j

•'1
Contractor fiuDt̂ fjUtil DR>UJKI6i Logge

Dote started: 2." $Up.0j

Date finished: £ £tfofc<fr /

«}0i Check

.̂ $4 Dote.

.''

' i.

• ,' -

-,

'<

^

,

- 1

t

"3
'I

r5

d by:j

ed by

f^
±
i-
i

i
i
i
i

£

Z

•Azimuth

During Drilling -

(2)

Depth

1m)-

_£/-
— tr
— 10"

-8"

V .

30

}3/r7l5

(2)(4
Water
Level

&

2,1

(3)
Water

Row

<££/>!

100+

(6)
Other

*"*̂ j.

H

/2

//

W

8

,,

4-

M

\0 1.\

1.5

j/3

;.B

3.

fc,d

DRILLHOLE No. TUJ'Z-I
Sheet / of ..2-.

Reference el«!vofion 5S'/*X^O

Elevation type!

Purpose of hole

A7<

surveyed vQ'
altimeter f~)
from mop |"~|

2A//T0£/*/d /X/€«x

A f t e r D r i 1 1 1 npŝ

(2)(7)
Water
LeveK
t̂rril

7'tt

6.5

7,5

8,5

9.0

9.0

Perp»«8tillty (8)

Depth
(m)

^r-»''4

Soo

775"

000

82-5

800

BOO

Method

p/r

7-3T-

1-tib

7,92.

7,53

1-45

1.33

Value
(cm/s)
•ett

IS5

no

'36

I(p0

no

'£/

Comments

^j

* NOTE! Bracketed numbers refer to notes preceding, the logs.

Colder Associates
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1
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HYDROGEOLOGIC LOG

Project .ffio.QStffl.TQ (3.Ro.uria.uj.nrft'.....Z?rV-PV

Type of drilling KOTftf. V Coordinates' E

Rig ^GHf-QP1** ~ i ~ ( t * — ~

Drilling fluid ftltL /UJftT^

(0(2) *

Llfhology

-

- Ertsh

'r'
oc BASALT

_ FJUJ/b'o&ft pCHfiHy
\W4Ctfbtt9y.. V€5tG<st(4r £WSr*lJ

•f̂ ny .
-, £n>wn Coxy ;;̂

( IflKC OL»«H ^rt»cf\X**
_jj« lifc-lZT,1^ yj^.y

frttfo-f >3orehol4

y> ' Angle from horizontal ^7^

Bearing

(2) (3)

Completed

Con s t r u c t i on

— t?

f1/7

^
lo
IP
1 -0

&
p

>l

'1
• _; o 1

. — c- 1

| j°J
"o'|

i e » o P .f D*»l
. p 0 0 0 ' ..,

1

Controctor :

Dote started:

Date finished:

<, -x x' , J '

' ••• •''- " 1 ivy
O f f» 0 1 '

DRILLHOLE No. fU2-l
Sheet ..̂ _. of .̂ -..

Reference elevation

Elevction type:

Purpose of hole

surveyed | |

altimeter Q
from map [~|

•Azimuth

During Dril l ing •

(2)

Depth

_£r

Logged by:

Checked by:

Date

(2) (4
Water
Level

£-

(3)
Water

Flow

Cjprn

6.0

».<

2.8

u
5.1*

-Z..O

B./

(6)
Other
txtt.

*{ ?t * f
WIKrt/r,

A f t e r Orilllntx'"^

(2) (7)
Water

^n<)

T "a.

8.0

1.0

6..0

-8.0

7,0

7,0

•

Pernj»tfoTlity (8)

Depth
(m)

Soo

eco

£>oo

SCO

-775

775"

Method

Pff

-r.ro

7. to

7.55

7.76

1.&L,

Value
(cm/*).

4#

l?-(,

138

II&

n$~

I loo

Comments

;
—

* NOTE: Bracketed numbers refer to notes preceding the logs.
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842-1543 Page 1 of 3

HISTORY OF HOLE

TW21

GEOLOGIST:

1:40 p.m.

2:35 - 3:25

3:25 - 4:25

4:25 - 7:40

D. Banton / M. Shaleen DATE: 10/02/84

Began drilling 10"0. Bedrock at 12 to 13'. Basalt dry. 10"
bit jamming at 17'. Pulled out 10" bit.

Reaming 12"0 at 0 to 17'. Set 15' 10" casing in hole.

Repairing equipment.

Drilling 10"0 at 17 to 33' - very slow. Water at 26 to 27 ' ,
making 30 to 50 gpm at 30'.

DATE: 10/03/84

Started drilling - drilled to 43' at 10"0 by 8:35. Cinders
at 41' making lots of water - 100 to 200 gpm. Set 20' 8"
casing in hole wi th drive shoe - rig broke down at 11:00
a.m.

DATE: 10/05/84

10:15 - 12:00
and

12:55 - 1.25 Welding on 8" pipe, set t ing up hammer - drove 8" pipe to
approximately 52' (out of cinder zone).

7:15

1:25

7:00

Drilling 8"0 open hole from 52'. Thin cindery zone at 67',
otherwise basalt to 103'.

Stop drilling at 103'.
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HISTORY OF HOLE

|i

TW21

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/06/84

7:30 - 8:00 Pull drill stem, change tricone bit. p

•L
8:10 Start drilling - drilled to 130' by 9:30, clay 116 to 118',

weathered basalt 104 to 107'. p

9:30 - 10:00 Pull drill stem out of hole.

. _.
10:55 - 11:50 Backfill hole with gravel to 127' - 3x50 Ib pails gravel;

bentonite pellets 127 to 123' - 100 Ib pellets; gravel to P
120' - 2x50 Ib pails gravel. L

11:50 Hook up casing cutter to cut 8" casing in hole. p

12:00 Run cutter to 35', start cutting.

12:25 Stop cutting - pull -tool - 8" casing seen to move.

1:35 - 3:30 Set 10' 20 slot PVC screen at 120 to 110' + 6x20' blank PVC
to surface. Gravel pack to 105' with 7x50 Ib pails gravel, P
bentoni te pellets at 105 to 101' - 2x50 Ib b e n t o n i t e L,
pellets.

DATE: 10/08/84 *

9:15 Drillers on site after weekend. i

9:15 - 9:30 Run 1"0 pipe to 84' below surface.

9:30 - 10:10 Wait for Parsons cement truck with 73 bags cement - 400 gals L
water. Mix 50 Ib bentonite powder + 12-1/2 Ib Flocele.

10:10 - 11:15 Pump cement into TW20 and TW19 to top up. Then pump remain- [^
der (approximately 200 gals) into TW21. Pull out 1" tremie i
pipe and clean out cement mixer. P^

11:15 - 12:20 Pull out 35' of 8" casing (casing had been cut at 35' on ^
October 6/84.

12:20 - 12:45 Cleaning up site. LJ
Hole grouted to surface with 2 loads of 1-1/2 yds of sand/ "^
cement grout on October 9th and llth. p
Grout = 48 gals water/yd; 9 bags cement/yd; 2200 Ibs sand/yd P
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW21

TW21 was developed on October 18th, 1984, using compressed air. One

inch diameter pipe was set to a depth of 80 ft in the well. The well was

developed for 40 mins at a rate of about 5 to 8 gpm. The discharge water

was initially slightly cloudy; however, the water cleared up within 15

mins. Stevens water level recorders monitored the water level on TW20 as

development was carried out.

Chemical parameters recorded during development are shown below:

Eh
(mV)

Eh Probe Damaged

Elapsed
Time
(mins)

0

5

20

40

T °C

5.5

5.5

6

C

1150

1100

1100

PH

7.29

7.42

7.47

*Water Sample Taken for Monsanto

F = 0.31 mg/1

No water level response was seen in TW20 during the dvelopment of TW21.
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* i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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INSTALLATION DATA Figure

BOREHOLE 2- 2,

HOLE DIAMETER lo" O-^ '

8" 7- i'|Z'

REMARKS

C&tws.nl'tJ r? ^!'-
t-,:^.iZ :v-..^ ;

';' <U>,

r'.*!{&' ££> £>3M Cftt.tc;t.(.
:";COJ.r&(<> t'tfiO -2:

^•'•OuV cef" K^J^frt.

~7^/i>5 beKfefi.ta.

O O

T

77-5-

107

•r S*7Ol
PVJC

T.D. = HZ'

Colder Associates



HYDROGEOLOGIC LOG

Type of- drill ing frw'^^7

Ri SCfl*VWV/Vf T-6^

Drilling fluid Fj/fZ/tyATfrg

(1) (2) *

Li tho l ogy

G^fOUt\d •S'bi'fetLc,

^re^fitfAva.*.**
Lf LtiCt^ ^f" i J_L- ĵ ^

— /o "" ^

C L A^J .

27
3rtXor\ Si Ifu

f "° r tfer^"^

-60 •

—70

H™
— 7O fretA gtc^f SttAtT

Coordinates! E

N

Angle f

Bearinc

(2) (3)

Compl et ed

C o n s t r u c t i o n

^
'

•— r-
1

1

J

1

I
1

1

Contractor fthdfSk) Wtll ir.'ll>vl

Date sorted 8fKCtbfctf l18l

_v

_

3

7

i

;
i

!

:)
• i

/ _ i

'.'i

;i
1 1

i

i

v .
s

Logged

tf —
-f— 4.
' 7

r ,
file

rom horizontal /"

"Arimuffi

During Dr i l l ing

(2)

Depth

ft

t>y.*3//LfS

f Checked by:

Dare f.n.shed -It^Cdofc* l̂ filf Date.

(2)(4)
Water
Level

^

(,7-3

(5)
Water

Flow
U/S)

QfW

(6)

OHrtr

»\>'ndjt

(,

(0

£>

3

(o

2-$

Refer

Elevo

Purpc

A f t e r

(2) (7)
Water
Levef
>nO

t V

13-5

DRILLHOLE No. TUM 2Z
Sheet 1 of 2 _

•nee elevation

ion type',

se of hole

n\

surveyed ( j

altimeter [~~[

from map [ [

W,7D/?/V£ Wf^U

Dr i l l ! nox-^"

PerRyHrtfflity (8)

Depth
(m)

C î jp

i&oo

* NOTE! Bracketed numbers

Method

' £_rl

7-3,1

Value
(cm/s)

eft

C o m m e n t s

—

—

-

—

' —

-

—

-

f~\frl»M2-

^ 1

—

refer to notes preceding the logs.

Colder Associates
Scale:
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HYDROGEOLOGIC LOG

Project . ..

Type of drilling

Rio

Drilling fluid

(I) (2)*

Lithology

o^ cc^'d . '. .

- Fre&h Qf&y

— 100 •

~ )0~7
ffiifli^ -ro il-j^VU,

— _ / /O '
/ / ̂

Coordinates: E

N "-""

Angle from horizontal

Bearing

(2) (3)

Completed

C o n s t r u c t i o n

: ..

jj

\ o

Contractor •

Dole started:

Date finished:

Uogg

T"
"ol

*,"
d'*!

?'' Ill

'

/Alimuth

During Drilling •

(2)

Depth

(pi

ft

nz

•« by

Checked by:

Water
Level

/&

Dote:

(5)
Water

Rcw

50-10

(6)

m'filjjt

l-t

10

10

.«
3

Refer

Elevo

Pur pe

DRILLHOLE No. T^2Z
Sheet 2- of .2.

ince elevation

ion type:

se of hole

surveyed [~]

altimeter [~~|

from mop [""]

A f t e r DrilMj»tf^^

(2) (7)
Water

>*O

-f^

Permeability (8)

-^(2)
Depjb-
*-fm)

* NOTE: Bracketed numbers

M "̂»

r0*

Valu>-

eft

Comments

' —

—

re'er fo notes preceding the logs

Colder Associates
Scale:
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HISTORY OF HOLE

TW22

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/08/84

p.m.
6:00 - 7:15 Move and set up over hole.

7:25 p.m. Start drilling 10"0 through dense grey slag. Hit brown/black
silty sand at 4' - wet at 7' - need to drive casing to keep
open.

DATE: 10/03/84
a .m.
8:00 - 11:30 Drill and drive 8"0 casing to 44' - weathered basalt? at

35 ' ( ? ) , dense grey basalt at 44 ' . Dry.

11:30 - 12:00 Remove casing hammer, pull out drill string and change to 8"
bit with centralizer.

1:00 - 4:30 Drilling 8"0 open hole 44 to 89'. Hit water at 75' in loose
cinder zone - loss of cuttings and water - caving back on
bit. Decide to stop hole at this depth and probably complete
in this zone.

Logger not available therefore move over and start no new
hole. Water level at 66.6'. Water sample for flouride gives
18.7 mg/1. Conductivity ISOO^mhos/cm.

vI
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HISTORY OF HOLE

TW22

r
: '.P

t

t
GEOLOGIST: D. Banton / M. Shaleen DATE: 10/16/84 ^L

t
7:05 Move back onto hole (depth = 8 9 ' ) , water level at 67.26 ' •-*

below ground. P

8:35 Started drilling 8"0 f rom 89' - some foam added to bring .^
cuttings to surface. tf

L
11:20 ::Drilled to 112' - hit weathered basalt zone at 107' - picked I

up some water. p

11:25 - 12:15 Log hole for gamma and resistivity. Water level at 20.57 m
(67.5 ' ) below casing (s/u = 0.1 m), therefore water level =
67.15' below ground level.

12:35 Installation - set 1x5' 20 slot PVC screen; 5x20' blank PVC
and 1x10' blank PVC. Gravel pack screen with 112 gal pails
gravel to 104.1'; 70 Ib bentonite pellets at 104.1 to 106'.
Run 1" tremie pipe to 84'. Pump 200 gals grout with 5-1/2
gals water/bag cement, 25 Ibs bentonite and 6 to 7 Ib Flo- ''••
cele. -B

Sounded to 66* afterwards.

DATE: 10/23/84

i
DATE: 10/17/84 M

•
Sounded grout to 23.68 m (77.69') below ground. I

DWT inside well = 21.35 m (70.04') P

DWT outside pipe = 21.40 m (70.20') - probably reflects head
in overlying zone, therefore upward flow potential. fin

L
DATE: 10/22/84

Added 36 bags cement and 200 gals water to annulus of hole - "
cement added from surface since only 7' of water in bottom
of hole. Most of grout appeared to seep into fractured rock. ft

0
Add 1 yd cement/sand mixture to well - filled annulus to
within 3' of ground level. Mixture = 9 bags cement to 48 II
eals water + 2200 Ibs sand. M

B
0
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW22

TW22 was developed with compressed air on November 2 2 n d , 1984. One

inch diameter tremie pipe was set to 100 ft and the well developed for

approximately 1 hr at a ra te of 20 to 25 gpm. The discharge water was

initially a dirty red-brown; however, it cleared up a f t e r 5 to 10 mins of

developing. Stevens' water level recorders monitored water levels on TW23

and TW24 during the airlifting.

Chemical parameters for TW23 are shown below:

Elapsed
Time

(mins)

8

25

40

55

T °C

9

9

9

8.5

C
J^unhos/cm)

1775

1825

1800

1800

PH

7.69

7.52

7.52

7.56

F = 6.4 mg/1

The water level in TW24 drew down 0.24 ft during the development of

TW22. The water level in TW23 did not change during the same period.

The water level in TW22 had nearly recovered its original level approx-

imately one day after development ended.



TW 23

I
I
I
I
I
I
I
I
I i) Schematic Test Well Completion

_ ii) Field Borehole Log

I iii) History of Hole and Well Development
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INSTALLATION DATA Figure
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BOREHOLE Tl̂ -^S

HOLE DIAMETER (0" O /o 83'

,0

REMARKS'- '

3oo <^tfe> K?O
r I a .

IS II* 1

(>(?

0 0
0 0

o o o o

°0° 0

/47-fe

I7/-2

185 -7,

A&'

s^r 66' ?"

CUT 62' 8"

TO. = 23 / FT
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HYDRO-GEOLOGIC LOG

Project />j£)Mi/Vvj~ro ^rfCC/vp W^T£r'<2 C"7L2iL/

Type of drilling ^-^ ' ^> Ac! ̂

Rig £n/?f\MM "T-6v

Orilling fluid r~ilf? 1 '/•/ /*. "f u f?

(1) (2) *

Lithol ogy

•'•7W','f •Jv'^rC
/•t „ /* £,

- foeei.ci (. PiuJ) .̂

— !° ^A^

2.7

38

'̂ if?:;
<3<tLl

— ̂  2ASALT

60

— 70

75

£ I(X3&<2

C f̂i.
C"rssJ\ Q f f.y.j

—TO »A£ALT.

Coordinates! E

N

Angle from horizontal /(/

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

^

s

\

'

1 1

1.
1.
1
\'\

1.
1-
1'

r
r
r
i'
i,
r
i.'

i
i

Controctor:Rrv(rtu) ^11 T)r, (1,̂ 0,

Date started: f OcW>£E 198/4-

'' !

; i
\

.

'

• i

i
».'

'

'.

^i

i

1

I

1

i

i

1

l

.•V.

/•
I

''

L

•
.

'__
."
' 1

H/:

^~

-A

>2.

^ "Azimuth

During Dri l l ing

(2)

Depth

ft

-10*
ti

82

(21(4)
Water
Level

•fr

47

!_ Logged by: •*'yft.|^

Checked by.
• ' • K " '

Date finished J5 Debt* I?U^- Dote.

(5)
Water

Row

JiT01

5i9

(6)

O«Te~r

MkSl'ft

10

11-^

9

12

^

I

/ f .

3-7

Refer

Elevo

Purpc

DRILLHOLE No.-'Ti^-2-3

Sheet / of ^ v -'

;nce elevation

ion type!

se of hole

surveyed | [

altimeter [ |

from map [~|

^^/mer Dri.J^T^

(2) (7)
Water
Leve-K

>ffiT

"T °6

i

«.

PeTp^bUity (8)

1 Depth
(m)

C^L

* NOTE! Bracketed numbers

Method

oH

VaTu-e-
(cm/s)

SH

Com men! s

-

—

—

—

_

—

-

refer to notes precaflng the logs.

Colder Associates
Scale:
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HYDROGEOLOGIC LOG

Project

Type of-drilling

Rig

(1) (2) *

Li tho l ogy

Cor\fe

PlCsH Qf£ll(j /
— *PAC/^I "T*

'—'CO'

t$5

'- '̂£ '̂3/^r/<tf

6/SALT

_|50 •

_)60

î HA f̂cS/Tig
i7o&d/b«owrt CLAV 170

ne>
\Qs\ • t*&*\ rO rR/i>rfrt/

Coordinates. E

N

Angle from hor

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

|-

1-

1'

l'

1.
1.
1 -

1-

1 .

1'.

f-

1:

1

1-

1. •

1-

r.'
i'.

l •
l-'

L

r:
r:
L

i
Controclor '

Dote started:

Dal? finished:

J !- •*—$
' • ii

; ' 1

' -1

. '1

' '1

'•' 1

. ' .1

1

' '.'I

' • 1

: '. • 1

:. ' . .1

"i .-'l

: -1

. "l

.' 1
.: - 1 '

; . i

; , 'l

i ;i

.1
: ; i
1 ••'(

• •1
; 'J

',:!i ..i

i; -i
l; i

I17'
«'
01

zontal

"Azimuth

During Dr i l l ing

(2)

Depth

-Urt)

// &

c)7

111

117

IZZ

127

137

147

>52

157

It?

12

(2) (4
Water
Level

fa

Logged by:

Checked by:

Dote.

(5)
Water

Row
UVfl

^n

co-
200

(6)

CjHrtfr

fcfc

M^t
3-7

SH

t> *t?

h.

3

z<=>

2^

fe-3

fe>S

7

(o

7

8

M

^
/*

2.
2

DRILLHOLE No. "7To"2-5>
Sheet 2- of :5>..

Reference elevation

Elevation type!

Purpose of hole

surveyed [ |

altimeter f~|

from mop [ |

-̂~

A f t e r Drilling.-''

Water
Lev^r-

^<-m)

-f t^

12

12

//•£

II

n

io

10

IO

10

10-5

CO-5

10-5

Perme'd'bility (8)

"(2)
Depth

(m)

c^J

i57!T

1775

I72£

172^

1725

1625

1550

I52S"

1550

Method

*•_-?//

7-27

7-55'

7-£8

7V51!

7-S7

7-21

Value
(cm/s)

eti

&*>

C o m m e n t s

-

frtQljVtltrhom'^

—

-

-

-

—

-

—

—

-

-

* NOTE! Bracketed numbers refer to notes preceding the logs.

** • • m • . Scale:Colder Associates
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HYDROGEOLOGIC LOG

Project

Type of drilling

Rig

(1) (2) *

Li thol ogy

/fo'CoHf-Z

FffsLi A^jKi'/iAfy

w&f^ieVflpf Qt^f
BASALT ( fr&cjvftd)

: /sg
" \CIO

Frg^K afejL*

I <-* '

i a,0

L^o Z3/

Coordinates! E

N

Angle from horizontal

Bearing

(2) (3}

Comp le ted

C o n s t r u c t i o n

>°

l°b

0 Jt y
I;...,

LP_I 1 (Mb
. - 0 6 0 0 "I
r o 0 » o
1 ° » ° o' .„

$S

\i ; /L>

| 0 o 1 '
o .

|0 0 » '

0 * - .'

° & *!,.,.

i

i -

i
" i
- i
. i
i

. i

i
. 1
i

- I
• i

' I Z3/

Ccntroctor:

Dote stoned:

Date finished:

"Azimuth

During Dr i l l ing

(2)

Depth

. &

>e>7

ZoZ

z^^

(2H4
Water
Level

flf

tl-5

Logged by:

Checked by:

Date

(5)
Water

Flow

tf ^/?/

;co-

(6)

r).̂ /f

2.

£

12

7

T
8

IZ

itt
10

Refer

Elevo

Pur pc

A f t e r

(21(7)

Water
Le>«T
/x^ \^m ;

rt
9

9

8

8

8

8

J5

DRILLHOLE No. T^AL^3
Sheet 5>_ of ~̂". - -

ence elevation

ion type!

>se of hole

surveyed f~]

altimeter Q

from mop [ |

Or iH>ng

^e^a bill ty (8)

" (2)
Dep>«'
'tm)

C^ji.•|-
;3oo

J20O

)Zco

IZOO

1175

* NOTE! Bracketed numbers

Mgifcwf

*• _£^

7-oi

t,<78

6-71

Va îue
(crn/s)

—

C o m m e n t s

_

-

FfCk£'fvir£ ^W" "̂ î

-

pf f iC<U i €- (^T •-? 1 ^> —

—

-

' ̂  " - ' - • ' " -

—

refer to notes preceding the logs.
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HISTORY OF HOLE

I
I
I
I
I
I

5:25 - 5:35 Hook up hammer to drive 10"0 casing.

TW23

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/09/84

p .m .
5:20 - 5:25 Move and set up over hole.

5:35 - 5:50 Drill 10"0 open hole 0 to 8' to penetrate dense slag.

5:50 - 6:10 Weld on 'drive shoe' to 10" casing (drive shoe is 10" casing
pushed over 10"). Set 10" casing in hole. 1st length = 5'4",
2nd length 20'0" = total length 25'4".

6:50 Drove casing to 23'.

. DATE: 10/10/84

3:15 p.m. Add 20' 10" casing. Drove to 44 ' . Total 45'4".

3. 4:45 Take off hammer - start drilling open hole. 10"0.

I 4:45 - 8:00 Drilling 10"0 open hole at 44 to 68'. No water - fresh grey
i basalt.

DATE: 10/11/84
a «m.
7:05 - 10:00 Drilling 10"0 at 68 to 88'. Hit cinders zone at 75' making

water - about 50 gpm.

10:00 - 10:50 Drillers pick up casing (8").

10:50 - 12:20 Weld and set 8" casing with drive shoe to 75' .

1:20 - 3:00 Weld and set 8" casing with drive shoe to 89'.

3:00 - 6:45 Drilling 8"0 at 89 to 131'. 89 to 105' fresh grey basalt,
105 to 108' weathered basalt. Pick up water through weather-
ed zone. Increase in specific conductance of water?

6:45 Drawdown chain snaps in two places. Links need to be re-
placed .
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HISTORY OF HOLE

TW23

r.»
c

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/12/84

8:00 - 1:30

1:30 - 7:20

Drillers fixing drawdown chain with new links. Will have to
replace chain, but drilling can carry on though not at full
down pressure.

Drilling 8"0 open hole 131 to 191'. Fresh grey basalt at 131
to 164/65'. Slow drilling. Fast drilling at 164/65 to 186'.
Clay at 168 to 170', weathered basalt at 165 to 186' and 170
to 178', fractured basalt at 178 to 188'. Increase in water
flow through this zone - 100 to 200 gpm. Decrease in ground
water conductance and pH.

7:15 - 12:05

DATE: 10/13/84

Drilling 8"0 open hole 191 to 225'. Fresh grey basalt. Very
slow drilling progress. Possibly fractured at 203' and may
have picked up some water - greenish.

12:05 - 1:15 Lunch.

1:15 - 2:10

2:10 - 2:45

2:45 - 4:15

4:15 - 4:30

Drilling 225 to 231' - slow progress.

Pull out drill string.

Logging hole using natural gamma, resistivity and S.P.

Stand by while call for cement to backfill hole. Run tremie
pipe to 230' to pump grout down. Depth to water in hole
20.88 m (68.50'); s/u 0.30 m ( I 1 ) = 20.58 m ( 6 7 . 5 ' ) below
ground. Cement truck arrives - mix in 1/3 bag Flocele (7 to
8 Ibs); 20 Ib CaCl2; 20 to 30 Ib bentonite. Pumped down
tremie pipe to base of well.

c

DATE: 10/14/84

Sounded depth to grout as 204' below ground.



I
I
I
1
I

!
i
i

i
i
i
I
!
*.-;

842-1543 Page 3 of 4

HISTORY OF HOLE

TW23

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/15/84

_ 10:00 Run casing cutter to 62' - cut 8" casing.

" 10:00 - 1:00 Backfill hole with gravel 204 to 195.3' - 6x5 gal pails gra-
and vel. Place bentonite pellet seal 195.3 to 190.2 (100 Ib pel-

• 1:00 - 4:00 lets). Pea gravel 190.2 to 185.7' - 4x5 gal pails gravel.
H Set 10' 20 slot PVC well screen at 185.7 to 175.7' + 9x20'

blank PVC pipe to surface - joints teflon wrapped. Gravel

•

packed screen to 171.2' with 8x5 gal pails gravel. Bentonite
seal 171.2 to 167.6' - 90 Ib bentonite pellets.

4,.

1
4:00 Run 1"0 tremie pipe to 145'. Cement mixed by Parsons - 55

bags cement, 300 gals water, added 15 Ibs Flocele and 40 Ibs
!. bentonite. Mixed for 10 mins in mixer - pumped into hole.

5:25 Pull out tremie pipe, clean up.

5:50 - 7:05 Pull out 62' 8" steel casing.

DATE: 10/16/84

Sounded grout to 19.025 m (62 .4 ' ) below ground (above water
~" level in hole). Topped off to within 3' of surface with 200
• gals water, 36 bags cement, 25 Ibs bentonite and 7 Ibs Flo-
• cele.
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WELL DEVELOPMENT - TW23

Elapsed
Time
(mins)

5

20

40

55

T °C

7.5

7

6

6

F =

C
(&mhos/cm)

1210

1250

1200

1150

1.3 mg/1

PH

10.65(?)

7.95

7.68

7.53

t
«c

TW23 was developed with compressed air on November 2nd, 1984. One inch

diameter tremie pipe was set to 164 ft below ground. The well was developed |

at a rate of 15 to 20 gpm for 1 hour. The discharge water had a slight

reddish tinge during development. Stevens' water level recorders monitored I

water levels on TW22 and TW24 during the airlifting.

t
Chemical parameters recorded during development are shown below:

t

C
i

Water levels in TW22 and TW24 were still recovering following develop-

ment of these wells when TW23 was developed. However, no impact on the II

recovery in either well was seen.

0
6
6
B
5
B



TW 24

I
I
I
I
I
I
I
I
• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development

I

I

I

I
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HYDROGEOLOGIC LOG

Type of drilling feTAA? <"f

Ri &LMAW T-6f

Drilling fluid ft l&]h}£~lff£^
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During Drilling •
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Lm)

K

y

16

Checked by:

Dot*.

(2) (4
Water
Level

tc

(5)
Water

Row

fif*

(6)?gr
mi'vWt

7

1

<~

1

7

6

I-G

l-fc

r*

Refer

Clevo

Pur pc

^

DRILLHOLE No. T^-O^.
Sheet / of . . / .

>nce elevation

ion type:

s* of hole

5A

surveyed [~|
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from map |~|

itrotffn&r lA/^L..

'̂

Af te r Drllllng'^^

Water
PerDurability (8)

•T2)
Depth

(mL

* NOTE: Bracketed number*

Method Value
(cm/s)

Comments

Wo ChemicaJ
pccofftetetf ~

-

refer to note* preceding the log*.
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HISTORY OF HOLE

TW24

I
_ 842-1543 Page 1 of 3

I

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/16/84

I
p.m.

• 5:45-6:05 Move and set up on TW24, hook up casing hammer.

6:05 - 6:40 Weld on 8" drive shoe to 8" pipe.

I 6:40 Start drilling and driving 8" casing. Driven to 18' by 7:00
p.m. 0 to 4' slag, 4 to 18' tailings.

I
_ DATE: 10/17/84

™ 7:10 Add 8" casing - 14' long. Approximate total 34'.

• 8:35 Finished welding - driven to 32' by 9:35 a.m.

4.

1:00 to 1:15 Welding on 14'4" 8" casing - total = 48'4". Driven to 45' .

• 1:50 Drilling open hole 45'.

1 1:50 - 6:05 Open hole drilling 8"0 - 45 to 9 2 ' . No water 'til 75' -
• entered cinder zone - 50 gpm. Response to drilling seen in
B TW22, 5 cm drawdown.

1 6:05 - 6:30 Pull out drill string. Prepare to set screen. Monsanto has
logger, therefore no log.

1 6:30 - 7:00 Set 1x10' PVC screen 20 slot + 4x20' blank PVC + 1x10' blank
PVC.

I

I

I

i

9:35 - 11:30 Drillers look for hose clamp and wind break for protection
from snowstorm..
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t
HISTORY OF HOLE

TW24 I

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/18/84 ^

t7:00 - 8:20 Gravel pack screen from 92 to 73.5" with 91 gals pea gravel.
50 Ib bentonite pellets - 73.5 to 69.8'. i,

DATE: 10/22/84 L

Grouted to within 3' surface with 36 bags cement and 200 jr
gals water. Water level outside well before grouting = 20.3 I
m (66.6') below well casing. Water level inside well = 70'
from same datum. Therefore downward head. _

Ku

c
c
c

i
I
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW24

TW24 was developed on November 2nd, 1984. One inch diameter tremie

pipe was set to 80 ft and the well developed for 55 mins at a rate of 3 to

5 gpm. Stevens' water level recorders monitored the water level response

in TW22 and TW23.

Chemical parameters recorded during development are shown below:

Elapsed
Time
(mins)

10

20

35

45

55

T °C

7

6

7

6

6

F =

C
(Amhos/cm)

1300

1400

1425

1425

1400

9.3 mg/1

PH

10.76

9.19

8.85

8.67

8.64

No response was observed in TW23 while TW24 was developed. TW22 was

recovering as TW24 was developed; however, TW22 drew down 0.02 ft as TW24

was being developed.
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B i) Schematic Test Well Completion

_ ii) Field Borehole Log

I iii) History of Hole and Well Development

I

I

I

I

I

I
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HYDROGEOLOGIC LOG
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™ GEOLOGIST: D. Banton / M. Shaleen DATE: 10/18/84

I
p »m.

• 3:10 Started drilling 10"0 open hole - drilled 5' through slag.

I

I

4

I
i

I
I

I
U

I
«.

I
'»..-

I

842-1543 Page 1 of 7

HISTORY OF HOLE

TW25

Hole caving - therefore go to pick up casing.

4:10 Weld on 10" drive shoe to 10" casing.

5:00 - 6:30 Drilled and drove 10"0 casing to 27' using casing hammer.
Bedrock at 26/27'. Total casing set = 27' (10"0).

DATE: 10/19/84
I

7:15-7:55 Take off casing hammer - cut 10" casing at ground level.

• 7:55 - 8:55 Drillers pick up parts for compressor.
i:.

_ 8:55 - 12:00 Drilling open hole 10"0 27 to 70 ' . Hit orange/red-brown
I clay/silt at 55' (similar strata to strata in TWl l and
™ TW12). Weathered basalt and sand/clay at 55 to 60' - no

water.

I 12:00 - 1:00 Lunch.

1:00 - 3:50 Drilling 10"0 open hole 70 to 105'. Lose circulation at 93/
94' . Return at 96/97* - hole making 5 gpm - water is warm,
18°C (65°F), F = 7.1 mg/1. Loose circulation again at 99 ' .
No return 99 to 105'. May be washing out sandy zone between
55 to 60'.

3:50 - 4:05 Pull out drill string. Sound hole - hole caved to 90' below
ground level. Water level 87.3' below ground.

4:05 - 5:05 Pick up 80' of 8"0 casing from yard.

5:05 - 6:30 Set 8" casing to 30' - casing has problems getting through
10" casing, since 8" casing has drive shoe on.

Geolograph malfunctioned all day.



842-1543

GEOLOGIST:

Page 2 of 7

HISTORY OF HOLE

TW25

D. Banton / M. Shaleen DATE: 10/20/84

. &c
*

t
t

8:00 - 10:20 Push 8" casing through construction in 10" pipe using vibra-
tory downhole hammer. Set 105'5" 8" casing in hole. Casing
is set to approximately 103' below surface.

10:20 - 10:45 Run drill string with 8" bit into hole.

10:45 - 11:50 Drilling 8"0 open hole 105 to 117'. 1 to 2 gpm warm water.

11:50 - 1:25 Lunch.

1:25 - 4:30

9:20

9:20 - 12:05

12:05 - 1:30

1:30 - 3:45

Drill 8"0 open hole 117 to 167'. Hit orange/red clay layer
at 132', then loose fractured basalt and vesicular basalt at
134 to 146'. Water much cooler (10°C). Increase in air-
lifted flows to 50 gpm. Zone caves a little, but worked bit
through. Fluoride sample from 137' = 6.1 mg/1.

DATE: 10/22/84

Depth to water = 89.4' below ground level.

Drill 8"0 open hole 167 to 188'. Mainly fresh grey basalt,
possibly weathered zones at 174 and 182' - reddish tinge to
water, but no change in chemical parameters.

Lunch.

Drill 8"0 open hole 188 to 250'. Mainly fresh grey basalt,
thin weathered zones at 194', 218' and 235'. Water reddish
in these zones - no change in water quality though. Water
sample from 248* - F = 2.7 mg/1.

c

c
c
c

c
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842-1543 Page 3 of 7

HISTORY OF HOLE

TW25

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/23/84

Depth to water = 87.9' below ground.

7:30 - 8:30 Pull out 8" drill string from 250'.

8:30 - 10:00 Log hole using Monsanto's logger - natural gamma and resis-
tivity.

10:00 - 11:55 Place bentonite pellets (150 Ibs) 248 to 244.8'. Add 29 gals
pea gravel at 244.8 to 236.9'.

11:55 - 12:50 Lunch.

12:50 Set 1x5' 20 slot PVC screen - threads teflon wrapped. 12x20'
blank PVC pipe - centralizers every 60'. Run sounder - can
not get sounder past 61 m (200'). Sounder also has trouble
passing 134'. Remember drive shoe has not been cut off cas-
ing. Pull out PVC and well screen - screen has some benton-
ite on bottom - probably picked up from sides of borehole.
Sound hole to 236.3* - has not filled up.

4:15 Run casing cutter to 80'. Pressurize and rotate for 15 to
20 mins.

5:00 Pull out casing cutter. Sound hole and add 2 gals gravel to
236'. Sound hole - hole appears to narrow at .133.5' below
ground - sounder has bentonite on it from this depth.

5:25 Run 8" bit and guide to 140' rotating slowly through narrow
zone.

5:45 Pull out 8" bit and guide.

6:00 Check guide and bit - both have bentonite on them. Sound
hole - depth now 234.2' below ground. Hole has therefore
filled up approximately 2', .probably with bentonite that was
stuck to the sides of the hole. Add 2 gals gravel to bring
level to 233.5'. Since zone to be screened is 237 to 231' ,
3' of the zone is still open.

6:30 - 7:30 Reset PVC pipe and screen - pipe appears to settle down
through soft material at bottom of hole. Have problems run-
ning sounder to bottom of hole - hanging up at 134 and 200'.
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HISTORY OF HOLE

TW25

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/24/84

7:00 - 8:25 Pull out PVC pipe and screen. Sounded depth to bottom of
well 235.4' . Will cement hole and try to set screen higher
due to possible bentonite in screened section.

8:25 - 9:00 Run 11x21' tremie pipe (2311).

9:00 - 9:25 Wait for cement truck. Cement truck brings 60 gals cement
(11 bags) + 60 gals water. Add 5 Ibs CaCl2 + 5 Ibs bentonite
+ a little Flocele.

9:25 - 10:05 Pump cement to bo t tom of hole - should fill up to about
210'.

10:05 - 10:55 Clean up tremie pipe and cement pump. Move off well to allow
cement to set.

DATE: 10/29/84

11:00 Move back onto hole and try to pull 8" steel casing - will
not move, although cut back at 80'. Move off hole.

DATE: 10/30/84
p.m. pi
3:05 Move back over hole. LJ

3:20 - 4:10 Run casing perforator between 60 and 95' inside 8" steel
casing - perforations about l/4"xl" every 1 to 2". Can not
run perforator below 95* - appears to be tight around 8" L-J
pipe below this depth. This leaves 95 to 105' casing un-
perforated. Bottom approximately 185' below ground - feels P
mushy. Lj
Perforated 2 runs at 180° to each other.

r
4:10 Run 8" drill string into hole to clean out constriction at I j

132'. Fine brown sand returns during clean up of hole. Wash-
ed hole 'til 5:45 -water eventually clears up. Pull back
8" drill string to 130'.
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HISTORY OF HOLE

TW25

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/31/84

7:00 - 7:25 Drillers picked up PVC.

7:25 Ran drill stem to bottom of hole - seems open.

7:55 Pull out of hole - hole sounded to 193.6' - 2.5' stick up =
191.1* below ground level. Hole squeezing at about 134 to
137' below ground level.

7:55 - 8:25 Run 8" casing cutter to 50' and cut steel casing - sound
hole to 191' below ground.

8:25 - 10:15 Set 10' 20 slot PVC well screen + 9x20' blank PVC pipe +
1x10' blank PVC pipe - 4"0 threads teflon wrapped.

10:15 - 12:00
and

1:00 - 1:45 Gravel pack screen to 179.2' with 25 gals gravel and 150 Ib
bentonite pellets at 179.2 to 176.1'. Bentonite appears to
be hanging up at about 33 m (108') - 3' s/u = 105'.

1:45 - 2:00 Run 1" tremie pipe to 165'.

2:00 - 2:45 Wait for cement (Parsons) - 400 gals water and 73 bags
cement.

y 2:45 Add 12.5 Ibs Flocele, 50 Ibs bentonite and mix 25 mins.

3:50 Cement pumped into hole.

4:30 Cleaning out equipment. Grout appears to be at least 37 m
(121') below casing, 121.4' - 2.5' - 118.9'. Depth to water
outside 4" PVC is 18 m (59'). Grout has displaced water up-
wards.

4:45 Move off hole to TW28 site (northwest corner).
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f
HISTORY OF HOLE

TW25

7:00 - 7:20 Run 1"0 tremie pipe to 106' below ground level - bottom is
solid.

7:45 Ordered 400 gals water + 73 bags cement from Parsons.

7:45 - 9:10 Wait for cement truck.

9:10 - 9:30 Add 50 Ibs bentonite powder and 12.5 Ibs Flocele to cement
and mix 15 mins.

Considered it uneconomical to try to pull casing with casing
hammer, since too much time would be expended setting up the
equipment to pull the casing.

I
GEOLOGIST: D. Banton / M. Shaleen DATE: 11/03/84

I
Evening of November 2nd - moved back and set up on TW25.

t
I
t
t9:30 - 10:20 Pump approximately 200 gals cement into TW25 and use the re-

mainder to top up TW26.

10:20 - 10:40 Cleaning out equipment - tremie pipe and cement pump. Q,

10:40 - 12:00 Try to pull 8" casing (had been cut at 50') with top head - M
casing would not move. Welded on additional length of 8" B
casing, vibrated casing with downhole hammer and pulled with
top head - casing was stuck solid.

0
6
6
8
5
1
D
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WELL DEVELOPMENT - TW25

The well was developed on November 5th, 1984. One inch diameter tremie

pipe was set to 160 ft below ground. The well was developed with compressed

air; however, the well recovered only very slowly. Ony one water sample was

obtained:

T = 9.5°C

C = ISSO^mhos/cm

pH = 6.46 (No fluoride samples were run)

Occasional water levels were recorded following the removal of the 1

inch pipe:

DATE TIME DTW Comment

04/11/84

05/11/84

05/11/84

11:30

10:05

10:40

(m)

28.25

27.31

46.82

(ft)

92.68

89.59

153.60

Day before developing.

With 1" pipe in well.

Pulled out 1" pipe at
10:20.

05/11/84 13:02 37.83 124.11

The water level in TW26 declined 0.06 ft during the "development" of

TW25. The water level in TW27 apparently rose 0.02' during the same period.
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• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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Type of

Rig

Drilling fluid. j.I

HYDROGEOLOGIC LOG DRILLHOLE No.
Sheet /. of ..Z

Coordinates: E

N

Angle from horizontal

Bearing

.??!....„.
'Azimuth

Reference elevation

surveyed Q

Elevation type! altimeter Q

from map [~|

Purpose of hoi*

(0(2) *

Llthology

(2) (3)

Completed

C o n t t r u c t l ' o n

During Drilling-

(2)

Depth

(2) (4!
Water
Level

(3)
Water

ROM

(6)
Olh«r

A f t e r Drill ing

(2)(7)
Water
Leve

(8)

Depth
(m)

Method Value

Comments

Grrgs

-/O
cofii3x.ec.

.20-

BASALT

'{' '•: a

.1
vl

.•I
A
\ \

1-]

IZ

0-5"

7

7

5

8
5

Oote started

Date t.m.h.d

Logged

I ??.¥ Checked by

Oat. ;

* NOTE! Bracketed numbers refer to notes preceding the logs.

Colder Associates
Scole:
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HISTORY OF HOLE

TW26

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/24/84

11:00 Move and set up on TW26.

• 11:15 - 11:45 Weld on 10" pipe on outside of 10" casing as drive shoe.

• 11:45 - 11:55 Drilled and drove 10" casing to 5'. 1st length 10" = lO'lO",

11:55 - 12:55 Lunch.

12:55 - 2:30 Drove 10" casing to 27' through slag. 2nd length 10" =20'.
Cut off 3' casing at ground level.

2:30 - 6:10 Drilling 10"0 open hole 27 to 68'. No water encountered.
Problems with circulation at 55' in fine sand.

I 6:10 - 6:45 Drillers repair top head motor seals.

1.

1
_ 7:00 - 10:05 Drilling 10"0 open hole 68 to 97 ' . Loose circulation at 92'
I Damp cuttings at 95'.

DATE: 10/25/84

10:05 - 11:00 Pull out drill stem - drillers leave to pick up welding
rods.

11:00 - 12:00 Start setting 8" casing. Total lengths-shoe = 140'. 6' cut-
off totalling 98'.

12:00 - 12:55 Lunch.

I 12:55 - 4:30 Setting 8" casing - difficult getting 8" casing past 37' -
appears rock has lodged in hole - run 8" drill string inside

m casing to remove blockage - hook up downhole hammer bit to
I vibrate casing through blockage. Hook up casing hammer to
P drive last 20'. 8" casing set to 97 ' .

4:45 - 6:40 Drilling 8"0 97 to 127'. Making 10 to 20 gpm below 100'
Water has a lot of fine sand - not warm though.



842-1543 Page 2 of 4 ^
-I

•;»HISTORY OF HOLE

TW26

-.*
GEOLOGIST: D. Banton / M. Shaleen DATE: 10/26/84 W

-+,

i
7:00 - 7:50 Drilling 8"0 open hole 127 to 142' - hit orange/red silt at &

130', then cinders and vesicular basalt at 134', making >50
gpm. If

7:50 - 8:20 Pulled out drill string and set up for logging hole.

f
8:20 - 9:30 Logging hole using Monsanto logger, natural gamma and resis- 1^

tivity.

9:30 - 10:00 Ran casing cutter to 40' , rotated and pressurized cutter. |

10:00 - 12:00 Setting 4"0 PVC pipe and screen, set 1x5' 20 slot screen +
7x20' blank PVC pipe. F

12:00 - 1:00 Lunch.

1:00 - 2:45 Gravel packed screen with 15x2 gal pails gravel. I

2:45 - 3:15 Mary searced for heavier weight for depth sounder. _

I
3:15 - 5:00 Placed 4x50 Ib pails bentonite over gravel pack. •

5:00 - 5:15 DB goes to order cement - plant already closed. E
5:15 - 5:30 Run 1"0 tremie pipe to 123' below ground level. Depth to

water in well = 27.15 m (89.07 ') , depth to water outside •
well = 27.14 m (89.04'). |[

B
8
i
1

5
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• TW 27.

• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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HISTORY OF HOLE

TW27

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/29/84

1:25 Move over and set up on TW27. Weld on drive shoe to 8" cas-
ing.

3:05 Hook up casing hammer.

3:10 Started drilling and driving 8" casing. Casing + shoe 8.5'
+ 20' = 28.5'. Weld on 20' 8" casing. Drilled through slag
to 24 ' , then gravelly clay. Bedrock at 27'. Casing driven
into bedrock.

6:20 Drilled 8" open hole to 48' - no water.

DATE: 10/30/84

7:00 Start drilling from 48'.

10:25 Drilled to 98' by 10:25. Loose circulation at 92' - 92 to
97* faster drilling, weathered zone. No return of water or
cuttings. Depth to water = 86.35' - 2.6' s/u = 83.75' below
ground.

* 10:25 - 10:55 Pull out drill string - prepare to log hole.

• 10:55 - 11:50 Logging hole using Monsanto equipment - natural and re-
* sistivity.

| 11:50 - 12:50 Lunch.
i

12:50 - 3:05 Hole caves about 4' before screen set. Screen 1x5' 20 slot
PVC at 94 to 89'. Gravel pack with 8x2 gal pails gravel at
94 to 87.6'. 50 Ib bentonite pellets at 87.6 to 84.7'. Cut
off 8" steel casing at 1.5', therefore casing at 27'.

DATE: 11/01/84

Grouted to surface with 1 yd sand/cement mixture poured from
surface into dry hole.



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW27 . ,_.

Elapsed
Time

(mins)

20

40

65

T
°C

7

8

7

C
J^mhos/cm)

1100

1200

1200

PH

7.39

7.57

7.70

Eh

(mV)

72

71

72

Fluoride sample from water after 35 mins gave F = 5.4 mg/1,

Water levels in both TW25 and TW26 were recovering during the develop-

ment of TW27.

I
•-•*

The well was developed on November 5th, 1984. One inch diameter tremie
"t

pipe was set to just above the bottom of the well (94 ft), and the well de- *

veloped for about 1 hour at 1 gpm. The water was initially red/brown, con-

taining a lot of fine sand; however,/the water was clear following develop-
/

ment.
t

1
Chemical parameters from the discharged water are given below:

1

i
E
E

C
0
B
0
I
11
ft
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HISTORY OF HOLE

TW26

GEOLOGIST: D. Banton / M. Shaleen DATE: 10/27/84

8:00 Depth to water in well = 27.40 m (89.89')

8:00 - 8:15 Wait for cement truck to arrive.

8:15 - 9:00 Add 12-1/2 Ibs Flocele + 50 Ibs bentonite to 400 gals water
+ 73 bags cement, mix for 20 to 30 mins.

9:00 - 9:45 Pump grout into hole annulus.

9:45 - 10:10 Clean out cement mixer and 1" treraie pipe.

10:30 - 11:45 Tried to pull out 8" casing - would not move. Attached down-
hole hammer to top head and vibrated casing - would only
move down a few inches but not up. Casing probably locked
in hole by rocks. Decide to abandon casing.

Sound cement to 73.8' below ground inside 8" casing.

DATE: 11/03/84

Added 36 bags cement with 200 gals water + 7 Ibs Flocele +
50 Ibs Bentonite powder to inside and outside 8" casing (re-
mainder of mix was used to grout TW25). Time adding cement
was charged to TW25. Grout pumped into hole from surface
using 1" diameter hose.
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WELL DEVELOPMENT - TW26

The well was developed on November 5th, 1984. One inch diameter tremie

pipe was set to a depth of 120 ft and the well airlifted at a rate of about

10 gpm for approximately 1 hour. The water had an orange/brown colour dur-

ing most of the development.

Chemical parameters of the discharged water are shown below:

Elapsed
Time

(mins)

5

18

35

45

60

T
°C

8

8

9

8.5

8

C
jfrfcmhos/cm)

1225

1275

1275

1300

1300

pH

7.08

7.21

7.34

7.35

7.49

Eh
(mV)

69

58

65

70

76

Fluoride sample from water after 35 mins gave F = 0.81 mg/1.

The water level in TW27 drew down 0.07' during the development of TW26.

TW25 was still recovering.
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• i) Schematic Test Well Completion

_ ii) Field Borehole Log

m iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

Type of drilling ^o7Ar'£"V Coordinates'. E

Ri^SCHO^i*, 7-G<A

Drilling fluid r^J ^< tC An«lg '

Bearing

Llthology

£fwi£i^,~-lf\ce.

/'flUU^ (j

h((C£ QW"fc!
L u

/'

L Fr§£j^ 2^
• s/. fa fncgL hjCofkm

(JcoS-C")

FfG&t] Q/*fXy

" C^r \O'7 1- t

"~ ^si*

i*&f ff\£F&/ rftf/ti/£>f '

-70

~>$

^fe^t?
^^C^/CS

— YO £r& cfSetlck. &7

(2) (3)

Completed

'Con s t r u c t'i on

—*

1

fl

i \-&t Ijc-i •/! . y_

>•'

i .
• L36

1 . .

I:

t
1
I - ••'<

l- ' l

'•:'
i '" '*• . i

1 ;

; ?
V

s ^
1 I7"
\° "/,!o -ioj r<>

I oC^ . y^

o "fJ
0 3

*P ,S M

Controcior P/tf/fW W^/l >///^ Logged by ££

Dale started: ) No (̂? nJotf tfSlf- Checked by:

1

rom horizontal ' ^

-
..̂

.•Azimuth

During Drilling ~

(2)

Depth

-ft'

!*!$.

Dote finished -b ^Otf2.k«j(}£.c 1̂ 9)1̂  Date.

(2) (4)
Water
Level

ft

(3)
Water

Row

"?,*"''•'

50

(6)

Other

IV',.1f/#-

/

z
3

3

$

7

7
! i

k

l.C0

4-5

Refer

Eleva

Pur pc

DRILLHOLE No. "7"---AS
Sheet y_ of _/

ince elevation

ion type!

ee of hole

surveyed ("1

altimeter |~]

from mup [~[

/ fc/f'/rJ *f i-v£ L. i_

^ f t e r Dril l ing

Water
Level
(m)

"T^c.

10-5"

6-5

6'5

9-5

yo

-7

Pern>«^bility (8)

(2)
Depth

(m)

C^

8>o

* NOTE: Bracketed numbers

Method

, o/t

7-77

7-55

/ ^O^7

/ *f (̂ L.

-VgMje
(cm>S^

'̂

IUO

162-

225

Comments

)Ttvi i 5"o '

o'
• -

—
refer to notes preceding, the logs.

_ , . . . . Scale: __---~"""Colder Associates -̂ ,-—
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842-1543 Page 1 of 3

HISTORY OF HOLE

TW28

GEOLOGIST: D. Banton / M. Shaleen DATE: 11/01/84

7:00 - 9:40 Wait for Monsanto to build pad to drill on.

9:40 - 10:00 Move and set up rig over hole location.

10:00 - 10:25 Drill 10"0 open hole 0 to 21'. Run 21' 8" casing s/u = I1.
Bedrock at 22 ' , slag at 0 to 5', and silty clay at 5 to 22' .

10:25 - 12:15 Drilling 8"$ open hole 21 to 58' - hit water at 46' making
10 to 15 gpm. F = 0.60 mg/1.

12:15 - 1:15 Lunch.

1:15 - 4:20 Drilling 8"0 58 to 89' - hit cinder zone at 75' making 50
gpm - hole caving and loose.

P 4:20 - 5:00 Pull out 8" drill string and sound hole - hole has caved at
v" 32' in weathered basalt section - probably disturbed by all
• the water during drilling.

*. 5:00 - 5:45 Pull out 8" casing. Push in 21' 10" casing s/u =1'. Drill
10"0 open hole to 39' (reaming). Push 42' of 8" casing into
hole s/u = 4'6" , therefore casing pushed to 37'6".

DATE: 11/02/84

7:00 Run 8" drill string to 39' and clean out hole to 89'. Hole
does not cave in cinder zone.

8:00 Move off hole to drill TW29 and leave hole to be logged by
w.s.u.



842-1543 Page 2 of 3 **

HISTORY OF HOLE

TW28

1x10' PVC blank pipe. Joints teflon wrapped and two centra-
lizers. Backfilled to 76 .5 ' wi th 21x2 gal pails gravel.
Added 100 Ibs bentonite pellets to 75. 51 - hole diameter
probably much larger here since still in cinder zone.

1
t

GEOLOGIST: D. Banton / M. Shaleen DATE: 11/04/84 |
L.

8:45 - 9:50 Washington State University logs TW28 with S.P., resistivi- '•*•
ty, caliper, natural gamma, gamma-gamma and neutron-neutron. ^

9:50 - 10:45 Colder logs TW28 using Monsanto logger - run S.P. , resisti- L
vity, and natural gamma. c

DATE: 11/05/84 _,
I

p.m. 1
3:10 Set up over TW28 with drill rig. ^

3:10 - 6:20 Set 1x10' PVC 20 slot screen to 89' + 4x20' PVC blank pipe + T
4*

|f
|L

DATE: 11/06/84 »

7:00 - 12:30 Add 50 Ibs bentonite pellets to 72.6' (3' seal). Order 73 If
bags cement in 400 gals water from Parsons. Add 50 Ibs ben- if
tonite powder and 12-1/2 Ibs Flocele - mix for 15 to 20
mins. Run tremie pipe to 60* below ground and pump in grout. <l
Sound grout to approximately 30* following pumping. Pull out U
1" pipe, pull out 21' 10" casing and pull out 39' 8" casing.

.No casing left in hole. ••

DATE: 11/08/84 R

Grout to surface with 1 yd 9 bag grout brought by Parsons.

I

3
I
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW28

TW28 was developed for 5 mins wi th compressed air on November 7 t h ,

1984. Development was stopped since the water was washing away the soil

from around the well. The well produced 30 to 50 gpm during development

with 1 inch diameter pipe set at 60 ft introducing compressed air. The

water level in TW29 declined 0.01 m (0.03 ft) during the 5 min development

period. One water sample was analyzed; the results are shown below:

T = 8°C

C = PoO^/Cmhos/cm

pH = 6.78

Eh = +219

F = 0.35 mg/1

The well was developed for a second time on November llth, 1984, using

the portable compressor. The air hose was set to a depth of 89 ft and the

well was airlifted for 20 mins at a rate of about 50 gpm. No measurements

of water levels or chemical parameters were recorded during or after devel-

opment.



TW 29
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I i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

Project ''/C'AA- • •* ' — ' <-,!-."'- L s'jj.-".-','/*

Type of drilling •<• ''f""^i'~i

Rig^ SCH't^ fi^ IX/1 7~-4^

Drilling fluid r7l'v / Wdr^S

(0(2) *

Llthology

(y(C,-Vi-'-(l ^u'^/C-tx

(~rG(-J
££I§AV£L.

( f-"-L> —

: Brown
'—/O ?>»'i^M
: CLAM

f"«ice a rave- 1.

-j^ 2;

i BASALT
L 27

•• SI foV^V^ ^o *Mcctef£-^

•""• *H> *̂€H.Kl£IC^ o*Cv.r\
~ P i€u feAoM i-T

I buith T>fc<*>f\

i 37

— ̂  &*(SAL,T

45-
-*"">'" ; ^ ' -"7

~*"~ r^ttf)i' V ^v»fti /fi&fff(

fj ' -*~f /G ^"ft7/ C^O*^1-''̂

_.; . \

> C-V-.-' .•

Coordinates! E

N

''/o»
Angle from horizontal /(^'

Bearing

(2) (3)
Completed

Con si r u cl i on

< _

•,;•
-- ' I '

- 1i
. i

jr. 1

'°~i
j°0

^ •

_.

. •'

^L

:+
>

"•

Contractor: fijXJ^tJi^ WC.ll 1)'i'M Vo Loggtd
. • ^

Date started^ Mqv l̂ '̂ 'f Checke

Dote lim»hed-2 N<(\J Jl$lf Date.

b,:

d by

*-

J?

^

^ .•Azimuth

During Drilling •

(2)

Depth

_£f-

~7o"
t"

^e/HS.
:

(2) (4)
Water
Level

/^

(S)
Water

J2"̂ >1

(6)

nvnti-ft

1

I

2.

$
2-5

DRILLHOLE No. "• '• -'^ ^
Sheet / of../..

Reference elevation

Elevation type!

Purpose of hole

ft/i

Af te r

(21(7)
Water
Leve>

rj^r
T°Cs

10

surveyed | |

altimeter |~~]

from mop Q

'•MTcyc/ *.-(*' V^tLu
•̂̂

Drill! na^-^^

Per>nee0TTity (8)

Depth
(m)

C.tjfr

* NOTE! Bracketed numbers

Method

i fH

7-65

Value
(cm/s)

ejf

Comments

flam fo a-*~ fff

-

' —

refer to notes preceding the logs.

Colder Associates
m ' .



I
i
I
I
I
I
I
I
I

842-1543 Page 1 of 2

HISTORY OF HOLE

TW29

GEOLOGIST:

8:00

8:15 - 8:55

8:55

D. Banton / M. Shaleen DATE: 11/02/84

Move and set up on TW29.

Drill 10"0 open hole to 20' - encountered fill at 0 to 5',
sandy clay and occasional gravel at 5 to 20'.

Push 21' of 10" casing to 20' - casing stick up = 1'.

8:55 - 10:45 Drilling 10"0 open hole 20 to 47' - hit damp basalt at 41 ' ,
making 20 to 30 gpm at 45'. Depth to water about 39'.

10:55 - 11:35 Logging hole using Monsanto logger (natural gamma and resis-
tivity).

11:35 - 12:30 Set 5'x 20 slot PVC screen to 47' + 2x20' blank PVC + 1x10'
blank PVC - threads teflon wrapped. Add 12.5 pails gravel
(2 gal each) to 39.5 ' . Add 100 Ibs bentoni te pellets to
36.5'.

12:30

3:00

Move off hole.

Parsons cement truck delivers 1 yd of 9 bag grout (sand and
cement), about 10 Ibs of bentoni te added and grout poured
into hole - hole is dry.



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW29

TW29 was developed on November 7th, 1984. One inch diameter pipe was

set to a depth of 39' below ground level and the well developed with com-

pressed air for approximately 1 hour. Airlifting produced only 1/2 gpm due

to the low submergence. Chemical measurements on the discharged water are

given below. Water levels in TW28 were monitored using the metric probe

(P3) during development. No response observed in TW28.

Elapsed
Time
(mins)

3

20

40

63

T
°C

6

4.75

5

5

C
J^mhos/cm)

800

775

775

775

PH

—
7.36

7.48

7.48

Eh
(Mv)

+164

+173

+178
_

"V

I
f

1
'•%

I

c

F = 0.48 mg/1.
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• i) Schematic Test Well Completion

_ ii) Field Borehole Log

• iii) History of Hole and Well Development
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1 r J ) » Ar^« 1 \ tAyî Srl^aM - Ht><fcfi '̂ IAX->I

'H t«.<« ccm^Jtr

^Q?lKs GtficA

)*6b & pz',1 iejî unife,/
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HYDROGEOLOGIC LOG

Project ^OAlS/1/v; TO £?fQOC/vi> frTi/'W&C S>TC/£>L/

Type of dri Iling ATOTV^/*? ^

Ri, SSMCEVWH T-
Drilling fluid r? ll\ 1 W-^TcXl

(l)(2) *

Llthology

r

(^"/tx îiTf ^orfeifg..
'

£rr£y "S'Y/u

c
:_7o

L.2O

/res/) <3 "£y
so 8/VSA/-T

Tej/boun s./h/ 5>\/

Or\OMt— T j|."7

)?^cf / ̂ &or^ ^| j rM CiAH

/•rei/) / '̂"Ci-/
BA5AL.T v

^ /f ,
— ~7O £ftf Cf"&)f£lv> lf_

Coordinates ! E

^

^j I..;.,

& . Angle from horizontal / 0

Bearing

(2) (3)

Completed

Con s t r u c t f o n

N

fc

l
i.

l "
r-1

•

I.;

1

L

-

r

i

r-.1

of

,

^
*v

V.

Uy j

f * '

^ 'i

- 1
M1

• *

-'. :

Controctor:/?/1^'r€A; !*£(($

OoteitortedrS^NeaWie}-

Dote finished :Q A^U&iUXi/

rt

fl

/̂  LCHN.d

^ Ch«ck«d

9& If. Dote :

_^- /Azimuth

During Drilling '

(2)

Depth

>rT

&
3"

by: 3)£

by:

(21(4
Water
Level

ftr

(3)
Water

Flow
wrsT

3£(WV

(6)

/«'id{r

i

3

Z

z
Z

I'S

16

I-S
co

Refer

Eleva

Purpc

m

A f t e r

(2) (7)
Water
Le>«f

DRILLHOLE No. ̂ ^ So
Sheet / of../..

ince e'evation

Ion type!

se of hole

1'

surveyed i^f
altimeter [~|
from mop [~~|

v/Tb/^/A.

Dri l l ln>-̂ ^

>^T ^^^. '

^

Pejprfabillty (8)

Depth
(m)

* NOTE! Bracketed numbers

Method Value
(cm/s)

Comments

-

—

—

-

^

-

—
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refer to nates preceding the logs.
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842-1543

HISTORY OF HOLE

TW30

GEOLOGIST: D. Banton / M. Shaleen

8:30 Set up over hole and started drilling
to 8' encountered fill, gravel, sand
25' encountered brown silty clay.

9:00 Bedrock at 25'.

9:10 Pull out 8" drill string at 29' .

9:20 Set 21' of 8" casing in hole - casing
ther than 16*6" with head. Cut off
leave 11" s/u 8" casing.

9:40 Clean out hole to 29 ' .

9:45 Restart open hole drilling 8"0.

Page 1 of 2

DATE: 11/08/84

8"0 open hole. At 0
and silt, and at 8 to

cannot be pushed fur-
3 ' 7 " of steel casing,

11:15 Drilled to 69' - basalt to 40 ' ; damp/moist , orange/brown
silty sand at 40 to 4 2 ' ; basalt at
brown clay at 47 to 49 ' ; basalt at 49
to 68'; and basalt at 68 to 69 ' . Hi
red/brown at 67' making 10 to 15 gpm.
= 2.9 mg/1 (Monsanto laboratory).

11:15 - 11:30 Pulled out 8" drill string.

11:30 - 12:30 Logged hole using Monsanto equipment
tivity, and S.P.

12:30 - 1:15 Lunch.

1:15 - 3:15 Set 5' 20 slot PVC screen at 69 to 64
12x2 gal pail gravel to 62.1 to 59.2

42 to 4 7 ' ; moist red/
to 67 ' ; cinders at 67

t water at 65 ' , water
Analyzed for fluoride

- natural gamma, resis-

' , gravel packed with
' . 1x5 ' PVC screen +

3x20' blank PVC + 1x10' blank PVC. Centralizers at 44' and

** -

I

10'. 3' s/u.

5:00 Grouted to within 3' surface wi th
Parsons - poured into dry hole.

1 yd 9 bag grout from



842-1543 Page 2 of 2
•6

WELL DEVELOPMENT - TW30

[

TW30 was developed on the morning prior to sampling (November 14th,

1984). The well was developed using a bailer. Forty gallons (about 6 well K

volumes) were evacuated from the well in the morning before the well was %

sampled in the afternoon. No measurements were made on the chemical quality I

of the bailed water. No water measurements were made following bailing.
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• i) Schematic Test Well Completion

1 11) Field Borehole Log

iii) History of Hole and Well Development
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Project I'lOV&fr'O ^f

HYDROGEOLOGIC LOG

Type of drilling R»~Mrcv'

Ri, «4»JWM« T-^^

Drilling fluid ^ I J? I(A^CIO^

(l)(2) *

Llthology

£7 /EX* ?<•( _*>•-!-(!•£. • •

iXd**1^ Silhy

- . . _ ... !s-?_-

- E^* cu^ /w.

1 25

f^r
fy£i£~ /f*^f fiiKfCf LfL

I &*d(ci $of64pvt,

^ - . i

: ; i

- i

Coordlnotes! E

N

Angle from horizontal tU

Bearing

(2) (3)

Completed

C o n s t r u c t i o n

"f
1

i
1

1
ti

fv
/

'

V

•v

e>
«

>

iNt7

&^

O

°*

0 r>

î —4-r

<J:7

Z2

4- 4 +

> *-

i-

J " . ! <^L

i

Controctor fttWto lAî U "3>ft'Ut
^ (V\. ! lQO/y

Dole storted:0 \DC-y ''of
1'^Tvi/ !<?Ri

Dole finished^ 0 JC.O HOH

«5
Checked

Date:

Refer

Eleva

Purpt

DRILLHOLE No. T'-^^ '
Sheet /_ of ../_

snce elevation

ion type!

ite of hole

surveyed PI
altimeter f~|

from map [~|

'Azimuth

During Drilling -

(2)

Depth

imT

1k
>t>"

8"

25

/it

b,:>3fMS

by:

(2)(4
Water
Level

ft

-

(5)
Water

Flo-

°H>̂

»

(6)

A f t e r

Water

JXl

~T'c,

'

Drilllnq^^'
^*s

PermxrolTlfy (8)

Depth
(m)

c*\

5<x.•>

* NOTE: BrocMted numbers

Method

iP Î
1

Value
(cm/j)

Comments

^0.vt( AUcP \

—_

refer to notes preceding the logs.

Colder Associates
Seal*. .̂ ^
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842-1543 Page 1 of 2

HISTORY OF HOLE

TW31

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/03/84

9:30 - 11:10 Move equipment to drill site, set up, start rig and allow to
warm up (rig has been idle for 2 to 3 weeks).

11:10 Start drilling 8"0 open hole. Bedrock at 15.5'.

11:40 Loose return at 19.5'. Try to set 8" casing to 19' - can
not push casing past 3'.

12:00 - 1:00 Lunch.

1:00 - 1:25 Pull out 8" casing. Run 10"0 bit to 16/17'.

1:25 - 1:35 Set 8" casing to 16' below ground - waste pipe = 2'6". s/u
= 6".

1:35 - 1:40 Run 8"0 drill stem, restart drilling.

2:00 Hit water at 25' - bit falls through a fracture?/void. Down
15 mins while 900 compressor is started.

2:15 Making 10 to 20 gpm from brown sand to sandy gravel at 25 to
i 41'. Water T = 6°C; C = 500>cmhos/cm; pH = 6.89. Hole is

R eaving in gravel. Pull back drill string to 28' - hole caves
to 29' .

_ 2:35 Redrilled hole to 35' appears open, pull out drill str ing.
I Sounded hole to 31.5* below 2.6 ' s/u, therefore the depth =
T 28.9'. Water level = 20.5' below ground.

I 2:45 - 3:50 Log hole for natural gamma and resistivity.

3:50 - 6:10 Set 1x5' PVC 20 slot screen - threads te f lon wrapped, cen-
tralizer at 20' below ground level, + 1x20' PVC blank + Ix-
10' PVC blank. Screen falls to 31' when set, therefore pul-
led out and 2 pails gravel added. Screen sets firmly at 30'
below ground level. Gravel packed with 81x2 gal pails gravel
to 22.3'. Bentonite seal with 1x50 Ib pail to 20.5'.

DATE: 12/10/84

Grouted to surface with approximately 40 gals grout from the
batch used in TW32.
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WELL DEVELOPMENT - TW31

Chemical parameters of the airlifted water were measured during devel-

opment. Stevens water level recorders monitored the response of TW32 and

TW33:

Elapsed
Time

(mins)

20

35

45

60

T
°C

1

1

3

2

C
j^mhos/cm)

275

350

375

375

PH

8.87*

8.73

8.76

8.84

the same period.

c
*c

TW31 was developed on December 13th, 1984. One inch diameter tremie

pipe was set to a depth of 27 ft and the well airlifted at about 1/2 to 1 I

gpm for 1 hour. The water initially contained a large proportion of brown

C
'*

*Extreme Cold Affecting Instruments

F = 0.48 mg/1

lj

C
c
c
c
c
c
c
cThe water level in TW33 drew down 0.05 ft during the development of [j

TW31 (see Chart 1 TW33). The water level in TW32 drew down 0.02 ft during

I

C

G
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B i) Schematic Test Well Completion

_ ii) Field Borehole Log

I iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

Project r^rM-.^nTi? GrrJCt/nj'&.'iAT'&g •=.": ̂ •'i>-i

Type of drilling A,'O / ̂ fl̂ 1"/

f^g S /̂g^K-OM T-t>t/-

Drilling fluid fi<f~ I tsC&< LT

(l)(2>*

Llthology

t^i '0v tfcf &v?-foc.e.

\ T?^ ^J> s-

\,r^iy »
: *'i$m£>tep /s
. f-rezhqrt^ BASALT ;5

St/ft f S^A**Tl £jw£f If A/wen o

L.?/o BASWL.T 20

L§î t;
L_30

_^2?

A O / /
— ^ " £;ĵ

fî ^Vtu ^**3x,Vt*£<iC£''

fresK are^H
_ BASALT

Jfe^/fc*W*jri VCJiiCulWlwy

— (^O

Coordinates: E

Angle f

Bearing

(2) (3)

Completed

C o n s t r u c t i o n

4
f

1

' 1

1

I

1

. 1

1

1

1

1

1

-~,/

..

-

• "_
o
.0
o

<,
t3

^C

0

—

o

0

o

o

Conlroctor fydie*>l&U 3*1' / 1 '̂

Oat* started: -£££• • <yf ^ 'c?4^

Oat* finnhed-

I-;
?

•

••"•
.

c

X

-.•

6

e.
0

^(?

0

6

pi
1

71
•

0 1

17 Logged

Checked

Dot*.

1̂ —
sl

H— <

fi, ;_-.:,-

rom horizontal '

^~ /Azimuth

During Drilling -

(2)

Depth

fie

-to"

t

by;2)^l/AjCS

by

(2)(4
Water
Level

ft

•

(3)
Water

Flow

ctf-W

5-10

(6)

XWrflr

m-^ft-

$

6-5

2

if-S

3-5

5

6

3

.2-5

15

2

1-5

1-5

3
5-5

DRILLHOLE No. ' C(-^ -^
Sheet / _ of .̂ -.

Reference elevation

Elevation type!

Purpose of hoi*

surveyed |~1

altimeter [~|

from mop |~]

ft/o/\i/To/?//\/£r l^/ELi—

Af t * r DrilMA^

(2X7)
Water
L*>*f

7t

u <"

7

4,

Permeability (8)

'fa
Depth

(m)

£••*£$

606

60O

600

Method

L.'yS't

7-n

Value
(cm/s)
-^•.

Comments

—

• NOTE! Bracketed numbers refer to notes preceding the logs.

_ . . - . . Seal*: _^-
Golder Associates ^^^



HYDROGEOLOGIC LOG

Project .

Type of drilling

Rid

Drilling fluid

( l ) (2)*

Lithology

C&r\±GI • • .

'. ̂ ° Frejh Q '««/

: *^5c££r™/co

PA e iQ i "f
\Jr\^fi fc— I

: //o ,/0

' fpactwef1 8/vsAL.t

: ll&

'- fresh $(&y

-'So- IB/

I R?&7" ^

~ BASAt-T

1 Mfe

: j^^^?/5D

L BASALT

; 2jfsi?^
L P/a#«$#r 'i.,H*"̂

r c/"*/

Coordinates'. E

N

Angle from horizontal

Bearing

(2) (3)

Completed '

C o n s t r u c t i o n

1?

1*

lo

u
It,
1 "*

r

r.

1."
1 '
r
Is'i?
i" .
1 o

c
1

1 0

1°1 «
;o

o.^^^

•*

o

;-
o

t>

0
D

o

0
o

•

6

0

*0

'1

0 1

o°l

"ol,//

, 0 0 1

' 0° 0

1 1

1 ° ° ° 1 ,-M

!+ * *i
Controetor

Dote storied:

l-ogi

.•Azimuth

During Drilling '

(2)

Depth

t̂ .

»ed by:

ChecUd by:

(2)(4
Water
Level

^

Dote, finished: Dote;

(5)
Water

Flow

0£yv
^r-

(6)

Ottrer
f^*A '
I*).. 1*

«^2t
5-5"

Z

2-5

3-5

3

2

2-5

2-5

^D

l-f

Z

2-5

X

Z-5

S

2
X

1..
Z

Refer

Elevo

Purpc

DRILLHOLE No. Too ^P.
Sheet £... o*?^?.

tnce elevation

ion type:

se of hole

surveyed f~l

altimeter [~]

from mop [~|

Af ter Drilling^ — '

(2) (7)
Water
LeveL
>mT

T*^

6

b

5

7-5

7

Perinea*rtlTy (8)

'Depth
(m)

Cĵ t

6CO

feco

• NOTE: Bracketed numbers

Method

pk .

7-52

7-46

7-2Z.

7-2*

Value
(cm/s)

Comments •

-

Px^vCAVJC C&ltf

Pfeji i i t̂ i iTo*» *TM i;£Ĵ

Wt *f i '.".S.NT'̂ -'-' -T^ "

_

_

-

—

-

-

.j

' —

m

-

-

refer to notes preceding, the logs.

Colder Associates
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HYDROGEOLOGIC LOG

Project

Type of drilling Coordinate. E

Rig
N

Drilling fluid An°'* '""" horironto1. :..

Bearing

( l ) ( 2 ) *

Li thol ogy

.••? . f^jK.' f

E- r/\rh>i* ft'

: SAS^T
T VvrW Vend?

1 no .
- &n sf *ti<ye.i\cU

~_

(2) (3)

Completed

C o n s t r u c t i o n

i* . i1 * i
! S , i
i t ! i f o

DRILLHOLE _No. ~T-^ ^-^
Sheet ̂ 5:3 of r£;i

Reference elevation

surveyed Q

Elevation type! altimeter ["")

from map [~~]

Purpote of hole

•Azimuth

During Dri l l ing

(2)

Depth

Jim)

ft

Contractor : Logged by :

Date started: Checked by:

Date finished Date.

(2)(4)
Water
Level
..(m-1-

^

(5)
Water

Flow
-(-r/ir

.̂ '•;'

(6)

,0*»*r
/&)
e*<e.
»<*tft
•2

s.

•

A f t e r D r i l l in j_, — ""

(2) (7)
Water
Lev.*^
^ml

-T'f,

I,

Permeability (8)

r(2J
Depth
(mr

£^1

57&

Method

^//

7-/3

Vo^re'
(cmA)

Com men! i

-

—

* NOTE! Bracketed numbers refer to notes preceding the logs.

Colder Associates Scale: ̂ _^— — —" '
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842-1543 Page 1 of 5

HISTORY OF HOLE

TW32

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/04/84

7:30 - 8:50 Trying to start rig, pick up parts for primer pump on 900
compressor.

8:50 - 11:10 Drilling 10"0 0 to 46' - basalt at 5' - making water at 26 ' ,
some sand in samples - pull out 10" bit and guide.

11:10 - 11:55 Set 8" casing to 46' - s/u = 6".

11:55 - 12:55 Lunch.

12:55 - 5:30 Drilling 8"0 open hole 46 to 149'. Hole making 5 to 10 gpm
at 45*. Hit cinder/vesicular loose zone at 66-1/2' , red/
brown water 20 gpm. Mixture of cinders and fresh basalt to
79' . Clay at 96-1/2 to 98'. Hole starts to make a lot of
fine brown sand. Water is continually brown - hole makes
increasing more water, about 100 gpm, and caves. Clay layer
encountered at 132 to 135' and at 135 to 149' broken/frac-
tured basalt? and sand. Decide to stop hole at 149' and log
hole to compare with nearby holes.

DATE: 12/05/84

7:30 - 9:00 Trying to start rig.

9:00 - 9:40 Pull out 8" drill stem.

9:40 - 11:15 Log hole using natural gamma tool only.

11:15 - 11:40 Reset 8" drill stem to continue drilling.

11:40 - 12:40 Lunch.

12:40 - 12:55 Trying to start 900 compressor.

12:55 - 2:40 Drilled 8"0 hole 149 to 190', hole making >100 gpm - water
is dark brown and very sandy, some conglomerate f ragments .
Very fast drilling rate, hole is sloughing.

2:40 - 3:00 Pull out 8" guide and drill stem.

Hole caves to 181.4'.



842-1543

GEOLOGIST:

8:40

11:00

Page 2 of 5

HISTORY OF HOLE

TW32

D. Banton / M. Shaleen DATE: 12/06/84

Washington State University geophysical logger arrives. Logs
S.P., resistivity and caliper to 180'. Can not run natural
gamma tool below 150', caliper tool may have disturbed hole
since all tool are same size. Run natural
neutron and gamma-gamma to 150'.

Finish logging.

gamma, neutron-

c
c

t

C

DATE: 12/07/84

9:00 Move back over TW32. Sounded hole to 166.7' below 6" s/u,
therefore hole is now open past blockage. Set up Monsanto
logger and run natural gamma tool - tool cannot get past
150', feels like rock. Think hole shows deviation and long
tool cannot get past kinks in hole.

10:10 - 11:10 Set 4"0 PVC pipe and screen in hole. 2x5' 20 slot screens +
8x20' blank PVC + 1x10' blank PVC. Centralizers at 10', 50',
90' and 130'. PVC drops through obstruction at 150' to sit
at 166'.

11:10 - 12:15

1:00 - 5:00

Trying to log through casing, can only get natural gamma
tool to 163', although sounder can pass to 166'. Appears
PVC is bent and tool cannot move around kinks in pipe.

Gravel pack well and place bentonite seal. Took 49x2 gal
pails pea gravel to bring hole up to bottom of screen. Ap-
pears gravel probably falling below 66' to at least 180'
where hole initially caved to. 63x2 gal pails to gravel pack
to 151.2' (caliper log shows hole diameter up to 12" in this
location). 150 Ibs bentonite pellets to 149.9* - calliper
log indicated hole 8"0, therefore bentonite must be lodged
in hole, although probe could always reach bottom.

D
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842-1543

GEOLOGIST:

7:45

7:50

8:40

9:05

11:30

12:00 - 1:00

1:00 - 2:20

2:45

3:05

3:05

3:25

12:00

Page 3 of 5

HISTORY OF HOLE

TW32

D. Banton / M. Shaleen DATE: 12/08/84

Depth to water inside PVC = 8.49 m (27.85') and outside PVC
= 8.13 m (26.67') - appears to be a seal in borehole.

Run 1"0 tremie pipe, pipe stuck at 60' - feels soft. Attach
air hose to tremie pipe and airlift hole - about 1/2 pail
congealed bentonite blown to surface. However, still cannot
ged past 60' .

Pull out 1" pipe and move over to TW33.

Depth to water inside and outside PVC - 8.395 m (27.54'),
therefore may have removed blockage.

Move back onto TW32. Run tremie pipe to 60', hole blocked.
Attach air hose to tremie pipe and evacuate open hole -
water is cement grey (had just grouted TW33). Stop airlift-
ing.

Lunch - talk with D. Goldman, decide all we can do is grout
up hole.

Wait for Parsons cement truck - brings 50 bags cement in 275
gals water. Add 12-1/2 Ibs Flocele + 30 Ibs bentoniote pow-
der, mix for 20 mins. (Enough cement for about 120' of 8"
hole with 4" PVC inside.)

Pump cement into TW32.

Clean out cement pump and tremie pipe. Run sounder - cannot
feel any cement to 60'.

TW33 depth to water = 8.90 m (29.20') below top of PVC.

DATE: 12/09/84

Depth to water = 7.96 m (26.11') inside PVC.

= 7.86 m (25.78') outside PVC.

Cannot feel any grout to 63'.
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HISTORY OF HOLE

TW32

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/10/84

DATE: 12/13/84

--•»

j£

8:35 Depth to water inside PVC = 7.855 m ( 2 5 . 7 7 ' ) ; and 7.81 m
(25.62 ' ) outside PVC. Run sounder - cannot get past 19.2 m 'L

(62.72') - this is same as where hole caved.

._ _ _

9:00 - 9:30 Wait for cement truck to arrive. rf>

9:30 Cement truck arrives with 73 bags cement, 400 gals water -
add 30 Ibs bentonite powder and 12-1/2 Ibs Flocele, mix for ^
15 mins. I

9:45 Use 40 gals of grout to top up TW31, and 60 gals to top up
TW33. Pump remainder into annulus of TW32. F

11:00 Finish pumping cement.

11:00 - 11:30 Clean up equipment, rinse, out cement pump and tremie pipe. I

I
Added 154x2 gal pails gravel to bring level up to 56.9', IV
then added 9x2 gal pails to 49.6' and 1/2 yd 9 bag grout to II
fill to surface.

i

S
0

S
B._•
B
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842-1543 Page 5 of 5

WELL DEVELOPMENT - TW32

TW32 was developed on December 12th, 1984. One inch diameter tremie

pipe was initially set to 60 ft, but following 30 mins of airlifting reset

to 100 ft. The well was airlifted at a rate of about 2 gpm and remained

relatively clear during development. Chemical measurements of the discharge

water were taken during development and Stevens water level recorders moni-

tored water levels in TW31 and TW33 during development.

Elapsed
Time

(mins)

15

30

40

55

60

T
°C

-1

-0.5

0

3

4

C

475

450

1500

3100

2525

pH
)

7.68

7.73

10.3

10.4

10.8

7.73 Tremie set deeper

*Equipment may have malfunctioned due to extreme cold.

F = 0.30 mg/1

The water level in TW31 did not respond to developing TW32. The

Stevens water level recorder showed the water level in TW31 rising follow-

ing the drawdown induced by developing TW33. The water level in TW33 drew

down about 0.40 ft during the development of TW32 (see Chart 1 TW33).
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TW 33

i) Schematic Test Well Completion

ii) Field Borehole Log

iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

Project fflOfijSrfyjTo (&?£> ̂  /^ ^v-4-Tt^ STU&~i

Type of drilling '"-OT/ATx: ^J

Ri 3:Kr2A*lM T-^

Drilling fluid f")!1^. /UJ^Vn>l̂

<l) (2) *

Llthology

£r/2?v>W ^"rfCit*-'
• 8rotw\ sorely SIL-T 1

'. Frfsh 3S&J
- vfS<c\j[ajF BAs î-T

- 3.'! 7

K ro^o»A L- L.M / (2

' to
: Fr^iHflrtM

• Ao zo
I fr&h^ ^if-i-t fiGfhtH,

- C\a^ * Z7

'--& '

L 8""LT

— (/f

, ^Q ^r^H*^xt̂ L>^^* '̂̂ '̂/

I" BASALT |

r£?lii&>*'/«£E5ter &BA^2

- Ft^^T. j 67

-f̂ ?SHsr
a^l C'̂ i5t5$i ^

/^

i

Coordinates: E

N

Angle from horizontal '&

Bearing

(2) (3)

Completed
C o n s t r u c' t ion

_jj

r -
— r -

•

-

r

i:

i-

«
c

i* e
.c
1*
\°

7

i
i

i

i

r

i '

*

•
'•

;'

.'-

"

'.i
.
.'
>

-.1
'-i
'•i

1

I3
i 01
o "r) "O "S

,-J£ —

f-1

— U4'
i
1
1

1

1

1
1
1

•-J

'25_

Contractor f/fVjV^W Wt^ ^D'1^'1

Date started :<5 ^X^^ "v4

^~ 'Azimuth

During Drilling '

(2)

Depth

tf

j*/f

2$

•76

^ Logged byZJOy^VW.

Checked by:

Dale finished •% <P^O Wv'f ^°"

Woter
Level

26

(3)
Water

Row

({f>(Y*

c/1 •

20-30

(6)

wi\sl£:

^

U

ho

4*
3o

l-o

S-o

7-o

fo

A>

/•r

/•o

/•o

t

Refer

Eleval

Pur pc

Af te r

(2) (7)
Water

T*^

6

DRILLHOLE No. "^"^ 5^
Sheet ../. of ../
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3ŝo
°̂
•o-c
^»

>

o

r»r-

Figure

î
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842-1543

GEOLOGIST:

p.m.
3:30

3:35

3:45

4:50

7:30 - 8:30

8:30 - 8:55

8:55 - 9:25

9:25 - 10:50

10:50 - 11:00

11:00 - 11:45

11:45 - 12:30

12:30 - 1:55

1:55 - 2:05

2:05 - 3:05

3:05 - 5:30

Page 1 of 4

HISTORY OF HOLE

TW33

D. Banton / M. Shaleen DATE: 12/05/84

Move and set up on TW33. Drilling 8"0 open hole.

Drilling to 7', pull out 8" bit, run 10"0 bit and ream out.

Drilling 10"0 from 7'. Bedrock at 2', damp at 22 ft - making
1 gpm at 25' from gravelly clayey zone.

Drilled to 27'.

DATE: 12/06/84

Drillers try to start rig (extremely cold). Unable to start
900 compressor.

Allow rig to warm up.

Drilled 10"0 open hole to 35' - very little return due to
large hole and lack of additional compressor.

Pull out 10" bit and guide, set 8" casing. Total length
37.5', s/u about 2.5'.

Wait while WSU finishes logging adjacent hole.

Drilling 8"0 35 to 49'.

Lunch.

Drilled 8"0 to 7 5 ' , hit cinder zone at 69' - increase in
water production.

Pulling out 8" bit and drill stems, depth to water 8.49 m
(27.85'), -2.5' s/u = 25' below ground surface.

Logging hole with Monsanto equipment - natural gamma, resis-
tivity and S.P.

Set 1x5' PVC 20 slot screen on bottom (73.7'); 8x2 gal pails
gravel to gravel pack well to 67.1 ft; 1x50 Ib pail benton-
ite pellets to 64 .9 ' . Following installations, depth to
water below top of PVC = 8.55 m (28 .05 ' ) ; depth to water
outside PVC in casing = 8.55 m (28.05').



outside PVC = 8.56 m (28.08'), therefore upward head?

[
842-1543 Page 2 of 4

HISTORY OF HOLE

TW33

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/07/84

a.m. i
9:05 Depth to water in PVC = 8.535 m ( 2 8 . 0 0 ' ) ; depth to water If

9

c

t
DATE: 12/08/84

8:55 Move and set up over hole. Run 1"0 tremie pipe to 60". Depth I
to water 8.34 m (27. 36') inside and outside PVC - d i f f e r e n t **
from December 7th. *

f
9:30 Parsons cement truck arrives. 73 bags cement and 400 gals Li

water. Added 1/2 bag (12-1/2 Ibs) Flocele + 30 Ibs bentonite
powder. Mixed for 15 mins.

9:50 - 10:20 Cement pump frozen - thaw pipe.

10:20 - 11:30 Pump cement into hole - water seen cascading over steel •
casing as cement displaces water. However, hole takes all
cement even though the quantity is 2 times volume required. ^

11:30 Move rig off . Cement feels about 12 m (39.4 ' ) below ground •
level. Think much of cement moved up outside 8" steel
casing into overlying fractured zone. A

I
12:50 Depth to water inside PVC = 8.36 m (27.42') / outside PVC =

8.32 m (27. 29'); same datum. •

I3:50 Depth to water 8.25 m (27.06') inside PVC.

I
DATE: 12/09/84

12:00 Depth to water inside PVC = 7.815 m (25.64') / outside PVC = |j
8.41 m (27.59'). Depth of grout = 9.9 m (32.48') below top
of steel casing (2* s/u) and 30.5' below ground. ••

•I

8
i



I
I
."! .

I
It.-.

I
i .

I
•! . 9:00 Sounded grout to 9.4 m (30.84') below top of steel casing

1 (2' s/u) = 28.8* below ground level. Depth to water = 7.77
m (25.49'). Added approximately 60 gals grout to annulus of

£. well when TW32 was grouted. Grout about 2' below surface
_ when completed. Cut 8" steel casing to ground level.

I

I
\

I
t ...

I
2

I
i

*L

* ,

I
I
I
i
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HISTORY OF HOLE

TW33

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/10/84
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WELL DEVELOPMENT - TW33

Elapsed
Time

(mins)

8

20

35

48

60

T
°C

8

7.5

7

6.5

6

F

C
(^•mhos/cm)

300

490

525

525

525

= 0.275 mg/1

PH

8.78

7.8

7.65

7.68

7.67

Eh
(Mv)

-29

+20

67

131

101

The water level in TW31 drew down 0.17 ft during the development of

TW33 (see Stevens chart for TW31 - Chart 1). The water level in TW32 ap-

parently drew down about 4 ft during the same period; however, the Stevens

recorder did not appear to be working well at the time.

c
I
I

TW33 was developed on December 12th, 1984. One inch diameter tremie

pipe was set to a depth of 60 ft and the well airlifted at a rate of 10 gpm W

for about 1 hour. The water was stained slightly brown at the start of

development, but cleared up. Chemical parameters of the discharge water I

were measured during development and Stevens recorders monitored the effect

of development on TW32 and TW31. I

c
c
I
I

I

i
i
D



TW 34

I
I
I
I
I
I
I
I
I i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development

I

I

I

I

I

I

I

I

I



INSTALLATION DATA Figure
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HYDROGEOLOGIC LOG

Type of drilling K^ff^fi-^

Pin ^>CJ~in-Jbt*iv\ ""/"— '£)££

Drilling fluid ' "^ /fy/rTis)£

(1) (2) *

Lithol ogy

djvvwt &(jt~faC€s
- 3,ft/.» K\\^CLAi j-

fa'«Hw Wb^Wf RACHlTi

-*Own*V^f ^-

, /̂
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3O
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^ (cole.

C/A/b&Iti ***^

WCifi-W

^

fr€£n yr"c*f BAfc^^A i]7

'^ CiA>t V/

— £rr( o^ ecu f\oit^ .

CrQ

Coordinates. £

N

Angle from horizontal /&*

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

'

~"

i
»
I

1

I
1
\
\

\

\

-.

7

~o
0

o

o

o

0
«o

o
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o
o

o
o

0

O

O

o

O

*
^ 1
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i
i
i
I
i
1
i
i
i
f
i

i

Controctor : rjflfvf^l kVtv/ sfX J I'tNT Logg

Dote storted: It/^CC, tf&f chec

Dote finished '^ *"3/ 1 iVr Date

ed

ked

Refer*

Elevat

Purp«

DRILLHOLE No. "^^3^
Sheet /_ of /

tnce elevation

ion type:

se of hole

surveyed [~~|

altimeter [~|

from mop [ [

I'IO/*V' 1 TQ )c'//\J £ ^V d^L~

"""̂  'Azimuth
•

During Dril l ing

(2)

Depth

inr)

ft

by: IJCJ/̂ S

by:

Water
Level
-frrr)

fc

(5)
Water

Row

fl^i

5o~ to

loo-̂ oo

100-

(6)

IH-rtlit

<*

II

11

12

'Z

/Z

3

—

/
2

3
5

A f t e r

Water
LeveJ-

xWT)

7"c

(o

Or i 1 ling^^

Pei •meatffiTI y (8)

1 Depth
(m)

CMJJC.

775

* NOTE! Bracketed numbers

Method

- _£>H.

7-26

Value
(cm A)

C o m m e n t s

-

-

-

:

1

^^C (^ iD IO tfl-te*^ "

^F AV t ̂  *• V C"
C! I

2#jWft^ CM
/*/.<" /*QS

£if/3 O"«D

-

68 &-» ;

—

refer to notes preceding the logs.

** i i m • » Scale: ^Colder Associates ^ ^^
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HISTORY OF HOLE

TW34

GEOLOGIST: D. Banton / M. Shaleen DATE: 12/10/84

11:30 - 12:00
and

12:45 - 1:00 Move and set up over hole.

1:00 Start drilling 10"0 open hole. Encountered silty clay at 0
to 3', basalt at 3 to 4', silty clay at 4 to 8 ' , weathered
basalt at 8 to 10', and fresh grey basalt - very strong - at
10 to 35'. Drilling progress very slow due to extremely
strong rock - cuttings damp at 25' and some water at 27 ' .

6:00 Finish drilling at 35'.

DATE: 12/11/84

7:50 Started drilling from 35' 10"0 -"entered cinder zone at 43 ' ,
loose, scouriaceous, making in excess of 100 gpm, probably
200 to 300 gpm..

9:10 Drilled to 47' still in cinders, hole open to 46-1/2'.

9:15 Pulled out drill string.

9:25 - 11:45 Setting 8"0 casing in hole. First of all set casing to 47'
and continued drilling open hole, but cinders till at least
56*. Therefore, pulled drill string and added more casing.
21'4" + drive shoe + 21' + 6' + 13' = 61'4" total 8" casing,
cutoff 2'6"; s/u = 2'.

11:45 - 1:00 Lunch.

1:00 - 2:00 Using downhole hammer to vibrate casing to approximately
56-1/2' - steel plate falls into hole plate = 2"x6"xl/4" -
subsequently drilled out.

2:05 Started drilling open hole from 57', appears to be cindery/
vesicular basalt through to 66' - thin fresh basalt layer 1'
thick. Another cinder zone/weathered basalt sequence 67 to
71'.

3:10 Becomes harder drilling at 71 to 74' (fresh basalt).
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HISTORY OF HOLE

GEOLOGIST:

3:10 - 3:45

3:45 - 4:30

4:30 - 4:50

TW34

D. Banton / M. Shaleen DATE: 12/11/84 (Cont 'd)

Wait for DB to run fluoride analyses on ground water samples
- pull out drill stem at 3:10 - 3:30

Depth
(ft)

41.5
46
47
68
74

Fluoride
(ng/1)

1.88
3.6
3.4
3.9
4.0

Monsanto
Analysis

3.55
3.9
3.85

Log hole using natural gamma and resistivity tools.

Drillers standby while DB calls Vancouver to discuss hole
completion.

c

c
f

7:30 - 8:15

8:15 - 9:55

DATE: 12/12/84

Run casing cutter to 30', pressurize and rotate for approxi-
mately 15 to 20 mins.

Set 5' screen and 4x20' blank PVC pipe to bottom of hole.
Screen = 74 to 69 ' . Gravel pack with 6-1/2x2 gal pails
gravel at 73.9 to 67.5' , and add 100 Ibs bentonite pellets
at 67.5 to 64.1'. Run 1"0 tremie pipe to 60' and set up for
grouting.

9:55 - 11:30 Wait for Parsons cement truck to come.

11:30 - 12:15 Truck arrives with 50 bags cement and 275 gals water. Add
12-1/2 Ibs Flocele, 30 Ibs bentonite and mix for 10 minutes.
Pump grout into borehole annulus. After pumping, could not
feel any grout in borehole.

12:15 - 12:30 Pull 1" tremie pipe and rinse out cement mixture.

12:30 - 1:20 Lunch. Sound grout (?) to approximately 19 m (62 .3* ) -
2-1/2', therefore may have filled up about 4.5' of annulus
with grouted.

1:20 - 2:30 Pull 8" casing, pull out 20'1" of 8" casing. This should
leave approximately 10' of surface casing and casing between
30 and 50'. After casing pulled, hole sounded to 14.9 m
(48.91). Added 2 yds 9 bag grout, sounded to approximately
15 m (49.2'). Grout probably disappearing into cinder zone.
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842-1543

GEOLOGIST:

1:10 - 2:00

Page 3 of 4

HISTORY OF HOLE

TW34

D. Banton / M. Shaleen DATE: 12/13/84

Decided to fill up borehole to top of cinder zone wi th gra-
vel then cement up to the surface. It is likely that since
all the grout disappeared through a zone where supposedly
casing should be, the casing, although cut, did not separate
at 30. Instead, pulling back the casing 20' exposed the
grout to the extremely permeable cinder zone. The grout thus
sept away.

Back fill from 48.7' to 34.4 ' wi th 120x2 gal pails of pea
gravel.

DATE: 12/14/84

Cemented to surface with approximately 1/2 yd 9 bag grout
(sand/cement mixture).
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WELL DEVELOPMENT '- TW34

Elapsed
Time

(mins)

2

15

30

T
°C

6

6.5

6

C
Jj^mhos/cm)

675

650

600

pH

8.64

9.05

8.55

F
(mg/1)

3.8

2.4

1.35

No measurable drawdown was recorded in either TW19, TW20 or TW21 during

development.

r
i
•••*

TW34 was developed on December 13th, 1984. One inch diameter tremie

pipe was set to a depth of 60 ft and the well airlifted. Due to the slow W

recovery of the well, the air was turned off and the well allowed to parti-

ally recover before being evacuated for a second and third time. Chemical I

parameters from each slug of water were measured.

i
i
t
i
c
G
D
B
i
I
1
I
II
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I TW 35

I i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development

I

I

I

I

I

I

I

I

I
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HYDROGEOLOGIC LOG

Project ^lOAjSrtrJ Tc? £jrtixw.i>,v-VT£:x£ STl^D^

Type of drilling KO7ttl£'4 Coordinotes! E

R-, SCftftty/* T-&<f- N

Drilling fluid H'f? JlV^CiC,

(1) (2) *

Lithology

<£«(,**/ Stefan*
- 8m*n n'fh CLAY /•$ •
- FfffL Atfu KAiA/T 5~~e~

<§fctt S'- *D *Wft^. ""

wectfUt/ed
8ASAvi_T

" Ffgih f\'&i j^SAU", 24

$(O*m fehc^ s). -fo
)̂

oACAj T

t-£

:

—

_ __ ^o)̂ ^C7

^&//iyoo K ^f tf

C<e: 57

BASALT

-Jo

75
fita /i>t)W- Si 1 hi J> ft»vi
a»v1 C/A<I>S)2S 7/5

?0
Fresk P'&-(

8/^SAi-T

Angle from horizontal / ^

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

'if
-7

!i
I-

1.

«

1

t

1

»

i

i .

\

i" v

r v

0

r°°9

<>„
«n
£i —

-

V.' -

' •

/ ̂

1

\l

'r
\
i

V

. 1
f

>QS

'o

x>

»n

?/•'»?
^VN^y '̂x

Contractor : fW'̂ ^ ^^ ^>'""

Date started .ajB^H If 65

Date finished^ ill- i?t) Ilex)

1^1 AfWI

Chec

Dote

(.

i

u

^ 1
• 1

.i
1

M
' 1
ri

k-
-+—

Jz
1
\Z

T>

7

60

63-b

•59

ed by:

ked by

^- •Azimuth

Dur ing Dr i l l ing

(2)

Depth

fk

~/'

4-

I-5'
. f

35

3?

55

'Ztg/Xtf

Water
Level

f^fe'

20-7

(5)
Water

Row

AOAi
T~

5

1-2

(6)

/v<i*Kf

2^>

^-o

1-2

3.-S

50

7-0

7-0

H
^

2o

5-0

5o

k'l

if-0

2-0

3-o
4-uf

Refer

Elevol

Purpo

A f t e r

(2) (7)
Water
Le>ert'

S™)

T2r_

15

12

5-5

DRILLHOLE No. T^35
Sheet /. of .2-

mce elevation

ion type!

se of hole

surveyed [~|

altimeter [~]

from mop [ [

^7(5 A/ /7O/(? /A^cr î  t'/-̂ -

Dr i l l i ng- '̂̂

Pepire^billty (8)

Depth
(m)

C*tJfa

1250

\oco

lio

* NOTE! Bracketed numbers

Method

£_H

7-5

6-7?

6-72

*•!«?

7-2 1

Value
(cm/»)

F (ftL -l<w-

10-fi

C o m m e n t s

-
:

;

-

-

-

—

'Ui,£lTAt̂  :
PJL^&^OJT

(^?— >^0' (TAS"^^"

C / (Ni)5̂  i<cx^ ̂  -

•̂ Q^O^^

j

—

-

• -

-

—

refer to notes preceding the logs.

_ , . . . . Scale:
Colder Associates



HYDROGEOLOGIC LOG

Project

Type of drilling Coordinates' £

Rig N

- .... ,, • j Angle from horizontal

Beorin;

(1) (2) *

L i t h o l o g y

Cow 'Ge
-

~~ /re
U i

-

'—//£>

/23
CL.W /^

- FnxchiKi. fte&\ Q <t>-(

-

(2) (3)

C o m p l e t e d
C o n s t r u c t i o n

~WÎ

71 o ° O

Q & O Q

' • " • • ' • • ! 1 2 8

•Azimuth

During Dri l l ing

(2)
Depth

ft

Contractor- Logged by:

Date started: Checked by:

Date finished: Date:

Water
Level

ft

(5)
Water

Flow
ivti

26

(6)

/Safe
Al'WJfc

.4.4.

3-2

^
5-0

t-o

4-0

5-5

•5

Refer)

Elevol

Purpo

A f t e r

Water
Ley.er

-r%
5

5

7

DRILLHOLE No. "^ 35
Sheet 2. of .2-

ince elevation

ion type!

se of hole

surveyed [~|
altimeter [~|
from map [ |

•

D r i 1 ^\r^f

Pepn^obility (8)
--(2)
Depth
(ml_

Hoo

tooo

* NOTE! Bracketed numbers

Method

•- pH

7-2S

7.55

Value
(cmA)

•4«5

C o m m e n t s

-

-

—

-

—

-

—

-

—

refer to notes preceding the logs.
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HISTORY OF HOLE

GEOLOGIST:

3:05

TW35

D. Banton / M. Shaleen DATE: 01/28/85

5:45

7:50

8:30

Started drilling 10"0 open hole. Encountered overburden at
0 to 1", basalt at 1 to 1.5', overburden or weathered basalt
at 2.5 to 51, weathered basalt at 5 to 12.5 ' , sandy silt,
weathered basalt, brown/black at 12.5 to 23', and fresh grey
basalt at 23 to 35'.

Stopped drilling at 37-1/2'. Becomes damp at 32 ' , makes
water at 35* - about 5 gpm. F = 11.1 mg/1.

DATE: 01/29/85

Restart drilling from 37.5' @ 10"0 open hole. Hole starts
to cave at 39' - probably from loose material between 12 to
23' is washed out by water.

Pulled out rods. Depth to water = 6.3 m ( 2 0 . 6 7 ' ) below
ground; hole caved to 7.5 m (24 .5 ' ) .

8:30 - 10:00 Drillers go to fill up fuel truck, collect new bit.

10:00 - 11:00 Drillers pick up 10" casing from yard with help from Monsan-
to.

11:00 - 11:40 Change 12" bit on reaming tool.

11:40 - 12:10 Reaming 12"0 0 to 25/26'.

12:30 - 1:15 Lunch.

1:15 - 2:50 Set 24' of 10" casing, s/u about 1.5' therefore casing set
to about 22.5' .

2:50 Drilling 10" open hole (cleaning out cave materials).

3:23 At 40' not much water due to cave in borehole.

3:53 50' change from fresh grey basalt to cinders - water flow
increases from 5 gpm to 100 to 200 gpm. F at 50' = 10.8
mg/1; F at 55' = 10.9 mg/1.

5:10 Drilled to 56' still in cinders, pull out to set up hammer
to drive 8" casing.

5:10-7:10 Set up hammer, weld on 8" drive shoe to casing.
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HISTORY OF HOLE

TW35

t
••*t
I

GEOLOGIST: D. Banton / M. Shaleen DATE: 30/01/85 ^

8:45 Welding 8"0 casing, then set in TW35 - 59'3", of which 2 ' 6 " 1.
is s/u, set casing with downhole hammer, casing set to about
56'6". V

11:30 Drillers picked up oxygen and acetylene tanks at supply
truck. j£

11:50 Lunch.

12:40 Restart drilling 8" open hole at 56 ' . Change f rom cinders W
to fresh grey basalt about 56*6" - with water flow from well ft
only 1/2 to 1 gpm.

5:50 Continued drilling 8"0 open hole till 128/129'. at 7 6 ' 6 " , ft
water flow increased to about 5 gpm within sand and cinder
interval. Changed back to basalt at 82' and continued till A
124' (at 88 to 90' water flow increased to 10 gpm) , 2' of ft
clay, 126 to 128/129' changed back to basalt - water flow
increased to about 20 gpm. Water samples - f rom 81 ' F = ^
0.48 mg/1; from 122' F = 0.45 mg/1. •

i
DATE: 02/07/85

10:00 Moved back over TW35 preparing to grout up hole. Run 1 "0 •
tremie pipe to 125' below ground level.

11:25 Cement arrives - 15 bags x 5-1/2 gals water, added same ben- •
tonite powder and Flocele, mixed for 15 mins. ™

11:40 - 12:15 Pump grout into borehole. I

12:15 - 12:45 Clean up equipment, pull out tremie pipe, move rig off hole
and allow grout to set up. •

I

I

I



I
I
I
I
I
p
I
I
I
I
I
.1

I
i.

I
1

I
i

I

I
i

a ..

i

842-1543 Page 3 of 5

HISTORY OF HOLE

TW35

GEOLOGIST: D. Bahton / M. Shaleen DATE: 02/11/85

10:00 Sounded depth to grout = 31.85 m below 2' s/u = 104.5' - 2'
= 102.5' below ground.

10:00 - 11:25 Run casing cutter to 40 ' , pressurize and rotate inside 8"
steel casing. Steel casing "pops" up when cutter pulled out
of hole.

11:25 - 12:05 Add 6x5 gal pails gravel to bring hole to 95 ' , 3x50 Ib pails
bentonite pellets to 89' and 4.6x5 gal pails gravel to bring
hole to 83.4' .

12:05 - 12:55 Lunch.

12:55 - 2:50 Set 2x5' 20 slot PVC screens at 83.4 to 73.4 ' ; set 2x20 and
4x10' blank schedule 40 PVC to surface; use teflon tape on
threads and centralizers. Gravel pack screen to 71.3' below
ground with 5.6x5 gal pails gravel. Add 50 Ibs bentonite
pellets to 68.1'.

2:50 Try to pull 8" casing out of hole - pull about 3' and sound
hole - hole open to bottom. Decide to leave 8" casing in
hole till after grouting.

3:20 Order cement from Parsons. 60 bags with 330 gals water. Run
tremie pipe to 60' for cement.

3:45 Cement truck arrives. Add 12-1/2 Ibs Flocele + 1/2 bag ben-
tonite powder, mix for 10 to 15 mins.

4:10 Started pumping cement. Approximately 5 mins pumping then
cement pump cracked under pressure. Disassembled pump and
pulled tremie pipe from borehole. Remaining cement taken to
TW38.

5:00 Drillers left site.
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t
HISTORY OF HOLE

GEOLOGIST:

p .m»
1:00

2:00

2:05

2:25

3:15

3:20

TW35

D. Banton / M. Shaleen DATE: 02/13/85

Order cement from Parsons - 50 bags and 300 gals water.
Sound grout to 53.97' below ground surface. Depth to water
inside 4" PVC = 8.605 m (28 .23 ' ) ; outside 4" PVC = 8.84 m
(29.00'). Therefore, seems first load of grout sealed lower
well from cinder zone.

Run 1"0 tremie pipe to 40'.

Cement arrives, add 1/2 bag (12-1/2 Ibs) Flocele + 30 Ibs
bentonite powder, mix for 15 tnins.

Started pumping cement, pumped approximately 1/2 load in
TW35. Cement should fill hole but probably being lost in
cinder zone around casing cut.

Pull out remainder of 8" pipe, i.e. 40' .

Move off hole to TW39 to use rest of cement.

DATE: 02/14/85

Sounded grout to 14 m (45.9 ') . Added 1/2 yd 9 bag grout and
sand, followed by 1 yd of 8 bag grout and sand mix to fill
borehole to surface.

•J

[
t
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t
t
t
t
G
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C
C
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WELL DEVELOPMENT - TW35

TW35 was developed on January 14th, 1985. One inch diameter tremie

pipe was set at a depth of 39 ft and the well airlifted at approximately 1

to 2 gpm for 1 hour. Chemical parameters of the airlifted water were mea-

sured during development. Stevens water level recorder monitored the res-

ponse in TW39.

Elapsed
Time

(mins)

10

25

40

55

T
°C

6

6.5

7

7.5

C
j^mhos/cm)

1175

1250

1250

1300

PH

7.46

7.49

7.55

7.55

F = 0.33 mg/1

No response was observed in TW39 during development of TW35.
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TW 36

i) Schematic Test Well Completion

ii) Field Borehole Log

iii) History of Hole and Well Development
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BOREHOLE

HOLE DIAMETER /O" O-«2i'

REMARKS
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HYDROGEOLOGIC LOG

Type of drilling 'KC'TWrC *~]

Ri, SCHfifrtM T-fcf

Drilling fluid Ou*"| W^,rcT

(1) (2) *

Lithol ogy

UrrtT^Uff &bî fli(£_
. Bi)w>\ silHj Ci-A1-) ,-

• mod. H0Qrk£tedi

': ID BASALT

: 18
- 20

fl€S^\ ^iE^-1
— o '

HO

I_

—50
a*/***. ^J»s*s

Coordinates! E

N

Anglt from horizontal ^

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

^

T

i

1

L
i
f

^

\.

* . \

O

i
1*
a a

r vx

',.

t i
f

'̂o<?l
OOI

-JT —

-T— 4-

&
rt

<iv

Controctor ̂ /Vtfr#d l(MJ &t>(

Dote storied:/5' /^ ft&$
9*^ r~ * tQDfDote fmished*c f@£ /7&O

Uti
' ' \.

°] Logged

Checked

Date:

^ 'Azimuth

During Dr i l l ing

(2)

Depth

3"1

5%

by: JglW

by.

Water
Level

_fc— ' >fa — «

23-8

(5)
Water

Row

(6)

£Wr*r

1-5

2*

2-o

3-o

*-7

5-tf

3-o

5'<*

5-(o

5-6

10

Refer

Elevo

Purpc

/?;

A f t e r

Water

."OL.

1-0

DRILLHOLE No. -T(~J-3C=>
Sheet / of /.

mce elevation

ion type!

se of hole

£?/

surveyed Q]

oltimeter [~[

from mop [ |

L//ro*Vw# /I/£A/L
•

D r i 1 1 i n ^^^

Perrrterfb^l 1 1 y (8)

-^f2)
Depth

(m)

Aah

7StD

Method

7-2

Value
(cm/%)

/s-o

C o m m e n t s

-

-

_

—

-

—

-

Gx,id yV f^^^
toate Acv- rt^AuCs -

—

* NOTE! BrocKeted numbers refer to notes preceding the logs.

Colder Associates
Scale: ^ — -
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HISTORY OF HOLE

TW36

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/01/85

3:25 Started drilling TW36 10"0 open hole.

4:16 Drilled 10"0 to 21', overburden 2' then weathered basalt to
18', fresh grey basalt to 21'.

4:16 - 4:40 Pulled out 10" bit, set 21*6" of 8" casing in hole to 21'
below ground level.

4:40 Restart drilling at 8"0.

5:15 Stopped drilling at 28/29' in fresh grey basalt.

DATE: 02/02/85

7:50 Started drilling 8"0, picked up trickle of water at 41'.
Very little return, probably due to the fact that the 900
compressor was not used. Water sample from 47', F = 11.5
mg/1.

1 9:49 Drilled to 51' through fresh grey basalt. At 51 to 53' en-
countered cinders, no water made but driller managed to lift

jj water sample from hole - F = 13.5 mg/1; encountered fresh
grey basalt at 53 to 54'.

9:50 Stopped drilling.
•1L

9:50 - 11:00 Drillers fixing wrench.

11:00 - 11:45 DB and MS log hole for natural gamma and resistivity.

11:45 - 12:30 Lunch.

12:30 - 2:00 Completed well. Set 3x20' 4" blank PVC + 1x5* 20 slot screen
in hole; 2 centralizers. Could not use teflon tape on joints
due to cold weather. Screen set 54 to 49 ' , gravel packed
with 8x5 gal pails gravel to 47.8*. 1x50 Ib pail bentonite
pellets to 44.9' .

1:53 Depth to water = 8.23 m (27.00') below PVC pipe.
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HISTORY OF HOLE

TW36

DATE: 02/14/85

Sounded grout to 8.8 m (28.9'). Added about 1/2 yd 9 bag
cement sand mixture to fill hole to surface.

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/13/85 J^

"V

4:00 Move back over TW36, run tremie pipe to 40'. Pump cement re- W
maining from TW35 and TW39 into hole. Estimate approximately *
10 bags + 60 gals water pumped into hole with bentonite and k

Flocele (see sheet for TW35 for grout mix). W

4:45 Finished pumping, moved off hole. c

i
i
B
G
B
B
I

i

B
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WELL DEVELOPMENT - TW36

TW36 was developed on February 12th, 1985. One inch diameter pipe was

set at a depth of 39 ft and the well airlifted at a rate of 5 to 8 gpm for

30 mins. The water was clean. Chemical parameters of the airlifted water

were measured during development.

Elapsed
Time
(mins)

5

28

40

50

T
°C ^mhos/cm)

9.0 1025

7.5 1010

8.5 1010

8.0 1000

F = 11.2 mg/1

PH

6.85

6.86

6.89

6.90
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• i) Schematic Test Well Completion

ii) Field Borehole Log

| iii) History of Hole and Well Development
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PIEZOMETER INSTALLATION DATA Figure

BOREHOLE '"-̂  O '

HOLE DIAMETER /0

REMARKS:

•fa ^cak

*MT><^'£ •;

l\tif®!§^,;

\O Joocspa

3?̂a

/focefie -

£-*5&/o
pe

11 X 2 *d pcu,k$ra

Gave,

+

4- •»-

!__

100
T.D. =

k>3ofc

Jo2o&

., Sotiaa &€>! -Pt^h.tan,?
•ecicted

3.0 £& Sc,et*\ fa"

Colder Associates



HYDROGEOLOGIC LOG

Project I\\C>N^>^NTO G.fOutv&wtf'Cr^ <S^'J^>^

Type of drilling t-OffftS^f

Riq Stttfcft/W/vi ~H>H

Coordinates! E

N

Drilling fluid f\\&[^JklC'¥

(1) (2) *

Lithol ogy

5

— tO MCtt\<t*$

-

k
1-20

1 -fr/r&K gww

. t^ 'V^ r> »~ /

^jf)

"

-

_

-

-7o

j-fc7

Lto

Angle from horizontal ~j[C'

Bearing

(2) (3)

C o m p l e t e d
C o n s t r u c t i o n

— t-J

i

j

t

1

1 '

r_

h
i'/

-

i .

i .
i. "
ii.'-
i..
i;i-'-i:
i - '
i- .

Controctor : •flnflffi*) M£// i&'l/1/*

Dole storted: 4 ft* /7?95

Dote finished^

L

i •

i

i

t -

i .
- 1

( -

i

\

'• ' -i

1'.

M
• i

i .

1 V

t
• i

. -\

V 1

."l
M

1 1
- . , 1
VI

fe
f Looged b

~[e
h—
_i
i

i

i

iZo

*7

^ ' •Azimuth

Dur ing Dr i l l ing

(2)

Depth

fc

—to"
-g"

^y/(/r
Checked by:

Date

Water
Level

ft?

(5)
Water

Flow

^

(6)

Ru.)(.
fli'rtflt

\ - o

7-o

3-5

l\.-o

2-o

3

h

5

6

*S

(*

(o

?
(o

DRILLHOLE No. T^>-^7
Sheet / . of *?•

Reference elevation

Elevation type!

Purpose of hole

moi

surveyed [ ]
altimeter [""[
from mop f""]

V/TV/e/Alfr
•

^a.

A f t e r D r i l l i n g

(2H7)
•Water
Level-

Permeabi l i ty (8)

Depth
(m)

_£"'!•''

Method

v^-r'/

Value
(cm/%)

^^

/

C o m m e n t s

gtCL

—

-

—

—

—

—

—

* NOTE! Bracketed numbers refer to notes preceding the logs.

Colder Associates
Scale:
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HYDROGEOLOGIC LOG

Project

Type of drilling

Rig

(1) (2) *

Li thol ogy

^-/ ĵr*7 —
: MS*"-'*' ^

frcTffvierf SfaAL^f
{fiM1

o CifrLx-CS
loZ

^•tf/ Cfy Q Of £ I \C-lt,

\ \o.

—

.

Coordinates! C

N

DRILLHOLE No. T^37
Sheet 2- of 2.

Reference elevotion

Elevation type!

Angle from horizontal Purpose of hole

Bearing

(2) (3)

Comp le ted

C o n s t r u c t i o n

pH

(Ofcj

1 ̂ * , I
<1 '

e

! • * • * * * \

•Azimuth

Dur ing Dr i l l i ng

(2)

Depth

&

Water
Level
Jim)

Contractor : Logged by :

Date started: Checked by:

Date finished: Date:

•

(5)
Water

Row
.J-IVs-f
^r-;,v,

(6)

M-iu'l-ft

(y

3

/

surveyed [~]
altimeter (~|

from mop [ |

•

A f t e r D r i l l i n g ,

(21(7)
Woter
Lev,ek

Permeobi-rtTy (8)

Depth
M

Method Value
(cmA)

C o m m e n t s

-

-

J( f̂ -'̂ . Lr £L f̂  1

-

—

* NOTE! Bracketed numbers refer to notes preceding the logs.
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HISTORY OF HOLE

TW37

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/04/85

1:15 - 2:40 Move and set up at TW37.

2:40 - 3:45 Drilled 10"0 to 0 to 21'; overburden at 0 to 5', weathered
basalt at 5 to 13', fresh grey basalt at 13 to 21'.

3:45 - 3:55 Set 8"0 casing to 21', s/u = 1'6".

3:55 - 5:25 Drilling 8"0 open hole 21 to 49' - fresh grey basalt.

DATE: 02/05/85

7:40 - 12:05 Drilling 8"0 open hole 49 to 102'. Fresh grey basalt to 95' ,
then fractured basalt and cinders at 95 to 102'. Loose cir-
culation of cuttings at 95'. Hole dry until 95 ' , water level
= 65.4'.

12:05 - 1:30 Drillers take lunch and repair hydraulic hose.

1:30 - 1:45 Replace hydraulic hose.

1:45 - 2:00 Pull out rods.

2:00 - 3:00 Log hole with Monsanto logger, natural gamma and resistivi-
ty. Hole caved to approximately 100'.

3:00 - 5:00 Complete well, set 1x5' 20 slot PVC screen + 5x20' blank PVC
4"0 in hole; 3 centralizers. Screen set at 100 to 95* . Gra-
vel packed with 17x2 gal pails gravel to 100 to 93 .4 ' ; 2x50
Ib pails bentonite at 93.4 to 86.7'.

DATE: 02/13/85

5:00 Move rig and set up on TW37, run 1" tremie pipe to 80'.

5:30 Move mixer to site.
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HISTORY OF HOLE

TW37

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/14/85 L

7:45 Ordered 40 bags + 260 gals water from Parsons. If

9:00 Cement truck arrives. Add approximately 6 gals volume ben-
tonite and 5 to 7 Ibs Flocele to cement mixture - mixed for I'
20 to 25 mins. Started pumping but could not pump cement It
into hole. Pulled out first tremie pipe f rom top and then
pumped cement from 60'. ff

L
10:10 - 10:30 Cleaning out tremie pipe and mixer.

DATE: 02/15/85

Sounded grout to 13.8 m (45.3') below surface.

c
c

i

i
i
i
i
i
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WELL DEVELOPMENT - TW37

TW37 was developed on February 12th, 1985. One inch diameter tremie

pipe was set to a depth of 80 ft and the well airlifted at a rate of 2 to 3

gpm for 1 hour. The water was dirty brown at the start of development, but

cleared up. Stevens water level recorder monitored the response of TW5

during development. Manual depth to water measurements were taken on TW6.

The chemical parameters recorded are given below:

Elapsed
Time
(mins)

9

25

40

60

T
°C

9

9

9

8.5

C
(a-mhos/cm)

1775

1650

1650

1650

pH

6.94

6.95

7.04

7.09

F = 21.5 mg/1

The water level in TW6 drew down 0.03 ft, while no detectable response

was seen in TW5 during development.
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• i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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PIEZOMETER INSTALLATION DATA Figure
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HYDROGEOLOGIC LOG

Project fl'ICWSfiAtTO GCCHjnb^dT&Z STtU)^

Type of drilling / \ O 1 H A

Ri, SCHKAMM r-6
Drilling fluid / ' '^/tV'Ti

(1) (2) *

L i tho logy

(~(wM\ 5 office.
SCA& z

—

CtfPtV^V St/ks

- ic> /D

— 2o

- f(££>h tf*^*1

' LO. v"

i-5/?

: 5-5
~ Qed[BlDwft S/^T 3-7

I_^J fe//irOWrV A<0</,
i WftiK&trf BASA t-T
^ a*tf^ 5i'/h| Cl-A1'/

—10 ~7I

\ reAsC

-^7 ^/^flfcwu ^A/«

~ / Coordinates.' E

U. N

r£7^> Angle from horizontal fO

Bearing

(2) (3)

Comple ted

C o n s t r u c t i o n

-^

ff

Controctof : Pl^rCW WtU ifc
r'K.7 ;;.

Dote started:O Kf)(Kl̂ 1 n

Date finished: /I r-fcW^V C
r"

/

1

1

1,

i

V.

•,
L •'<

•̂

v

V

5
$

titll'*

&'

?&s

j-i

V

'-^

^i

^<-

\o

42,

J Logged by:

Checked by

Date:

^- •Azimuth

During Dri l l ing

(2)

Depth

.Unf

ik

~t'<

&B}MS

Water
Level

ft

(5)
Water

Flow

1-2,

(6)

SJc
Hi'ftf*

5-0

5'0

56

fc-o

t-s

46

5-0

30

1-0

2-o

5-0

3-D

5-0

36

/fO

DRILLHOLE HQ.~~T^<3§
Sheet / of 2.

Reference elevation

Elevation type:

Purpose of hole

///cvi

surveyed Q
altimeter [~]

from mop [~|

•tTO&tfvtr w€t~U
•

A f t e r D r MJ-rng

Woter,

^*
T"6

^•/rrTeobility (8)

(2)
Depth

(m)
Method

<*pft

Value

p^

C o m m e n t s

9 (^)

-

-

,

:

—

—

—

—

-

-

-

—

* NOTE! Bracketed numbers refer to notes preceding the logs.

_ , . . . . Scale:
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HYDROGEOLOGIC LOG

Project

Type of drilling

Rig
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DRILLHOLE No."7^^^
Sheet ^.. of 2-

Reference elevation
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I47 3

Contractor •

Date started:
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•

?°4
N?

lontal Purpose of hole

•Azimuth

During Dr i l l ing

(2)

Depth
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*'

Water
Level
.Urrl
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Logged by:

Checked by:

Dote:

(5) ]

Water
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5
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altimeter [ |
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A f t e r D r i l l i ng
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Tt

•

Permeo.tmfy' (8)

'Depth
(m) -

6co
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1-10

Value
(cmA)

/•o?r

C o m m e n t s

•>!•£*)
-

_

t

-

* NOTE! Bracketed numbers refer to notes preceding the logs.
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842-1543 Page 1 of 3

HISTORY OF HOLE

TW38

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/05/85

4:30 - 5:00 Move and set up at TW38.

5:00 - 5:40 Drilled 10"0 open hole 0 to 15', encountered slag at 0 to
2', silty clay at 2 to 10' and fresh grey basalt at 10 to
15'.

DATE: 02/06/85

7:30 - 8:10 Warm up rig. Set 10' 10" casing.

8:10 - 10:35 Drilling 10"0 open hole 15 to 42' through fresh grey basalt.

10:35 - 12:00 Pull out 10" drill stem, drillers go to pick up 8" casing.
Set two lengths of 8" casing - total length = 44 ' . Cut off
3'3" and set casing at ground level, therefore casing set at
41'9".

12:00 - 1:00 Lunch.

1:00 - 1:25 Drillers fetch fuel truck.

1:25 - 5:20 Drilling 8"0 open hole from 42 to 102'; encountered fresh
grey basalt at 42 to 55', red/brown silt at 55 to 5 7 ' , wea-
thered basalt and silt at 57 to 71', fresh grey basalt at 71
to 88' , cinders and water at 85 to 100', and fresh grey
basalt at 100 to 102'. Water hit at 88' - hole makes 5 gpm
by 100'. Fluoride analysis from 97' - F = 1.08 mg/1.

5:20 - 5:30 Pull out 8"0 drill stem. Depth to water = 25.8 m ( 8 4 . 6 4 ' )
below ground level.

DATE: 02/07/85

7:30 - 8:25 Log hole using Monsanto logger, natural gamma and resistivi-
ty.

8:25 - 10:00 Set 10' 20 slot screen (2x5' lengths) and 4x20' blank 4"0
PVC pipe and 2x10' blank 4"0 PVC pipe. Gravel pack screen
with 11x2 gal pails gravel from 101.5 to 89.9'. Add 100 Ibs
bentonite pellets 89.9 to 86.1'.



842-1543 Page 2 of 3

HISTORY OF HOLE

TW38

i
GEOLOGIST: D. Banton / M. Shaleen DATE: 02/11/85 'i

Depth to water outside PVC approximately 85' (i.e. 1-1/2' *
water in hole). Add 3-1/2' of fine cuttings to borehole on
top of bentonite. Pour approximately 200 gals cement slurry
into hole (no water in hole) - 40 bags + 12-1/2 Ibs Flocele
+ 50 Ibs bentonite powder. ^
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842-1543 Page 3 of 3

WELL DEVELOPMENT - TW38

TW38 was developed on February 12th, 1985. One inch diameter tremie

pipe was set to a depth of 102 ft (bottom of the well) and the well air-

lifted at a rate of about 1/2 gpm. The water was clear. There are no other

wells at this location. The chemical parameters of the airlifted water are

given below:

Elapsed
Time

(mins)

11

20

35

T
°C

4.5

3.5

3.5

C
J^tmhos/cm)

575

525

550

PH

7.23

7.26

7.31

F = 0.62 mg/1
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' i) Schematic Test Well Completion

I ii) Field Borehole Log

iii) History of Hole and Well Development
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H Y D R O (
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Drilhng fluid P /^/iV-'* '^^

(1) (2) *

L i tho l ogy

X ' j <^ /
{^f~OLir\{1 ^^^r^^tfc

;̂̂ 5rISr̂
— #L- t -1 A-v • ~/

.'i'

- /fci>. 4'eo ,gA£/»/,T l(l

P / t1

^/7/C/>^j/v />/(Mf.
^7./u^crj E./.T-./̂ T

I _ «nd s' IK

^ r^u ia(

— to

3E

.JT

OLOGIC LOG

Coordinates! E

N

Angle f

Bearing

(2) (3)

C o m p l e t e d

C o n s t r u c t i o n

i .

1:
i
i . -i •;

i • •

1

i°cf==:
.og±=j

ftt£kr,<?< Jw s/^iALT ^7 i '•* * *

—

>-
X

±^
i'x1

c ̂

i- 1

!f-

•23

42-5

4^

" i

Controctof •. fi rtf n:(,\t W£-t' *>"'"nar Logg

7A- /•fervor <-i >"!&£} Chec

Dote finished :° n£>(UuLi J^O Dote

ed

ked

rom horizontal /O

'Azimuth

Dur ing Dr i l l ing

(2)

Depth

ImT

ft

_*>•

by »*>tS

by:

(21(4)
Water
Level

rt

(5)
Water

Flow

OfV

75-100

(6)

Other
RVV

'•"•Hji'rt-

/•5

/•5

1-5

1-5
5-0

4-0

3-5

o-o

/ f-O

7-0

//•o

/

DRILLHOLE No. /6v-* "^7

Sheet / of -x

Reference elevation

Elevation type!

Purpose of hole

surveyed |~|

altimeter [ ]

from mop [ |

MOAJ / 7 OK /sv& k-- &• L ^— .
•

A f t e r Drilling-"

(2)(7)
Wa te r ,

,W

P.^ove^bility (8)

Depth
(m)

Method Value
(cm/%)

•5-0

C o m m e n t s

* )

-

-

-

-

-

-

-

—

* NOTE! Bracketed numbers refer to notes preceding the logs.
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GEOLOGIST:

12:45

12:45 - 2:00

2:00 - 2:30

2:45 - 3:32

3:32 - 3:52

3:52 - 5:33

Page 1 of 2

HISTORY OF HOLE

TW39

D. Banton / M. Shaleen DATE: 02/02/85

Set up to drill TW39.

Lunch.

Drillers cleaning up cardboard at trailer.

Drilling 10"0 open hole 0 to 23'. Encountered brown silty
clay at 0 to 1', fresh grey basalt at 1 to 4', slight to
moderate weathered basalt and some silt at 4 to 12 ' , f resh
grey basalt at 12 to 14 ' , r ed /b rown modera t e ly weathered
basalt and silt at 14 to 2 2 ' , and fresh grey basalt at 22 to
23' .

Set 8" casing to 23'.

Drilling 8"0 open hole 23 to 46-1/2', all fresh grey basalt.
Cuttings damp at 32', but hole does not make any. water.

I

i,

7:30 - 8:35

DATE: 02/08/85

Drilling borehole 8"0 open hole 46-1/2 to 5 7 ' , hit cinders
at 51 to 46* - 75 to 100 gpra - f resh grey basalt at 56 to
57' . Fluoride sample from 55' = 8.0 mg/1.

8:35 - 10:00 Logging hole using natural gamma and resistivity tools.

10:00 - 12:00 Set PVC - 5' screen 55-1/2 to 50-1/2' 4"0, 4" blank PVC to
surface. Gravel pack screen to 4 7 . 9 ' wi th 20x2 gal pails
gravel - 100 Ib bentonite pellets 47.9 to 42.5 ' .

.

I

t.

I

t

I

».-5

I

3:20

DATE: 02/13/85

Moved back over hole. Ran tremie pipe to 40'. Pumped about
20 bags with 120 gals water + bentonite and Flocele into
borehole - hole overflowed at surface with grout. (Mixture
taken from delivery for TW35.)
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842-1543 Page 2 of 2

WELL DEVELOPMENT - TW39 A

r
TW39 was developed on February 14th, 1985. One inch diameter tremie f

pipe was set to a depth of 39 ft and the well airlifted at approximately 20 I

to 25 gpm for 1 hour. A Stevens water level recorder monitored the response ,

in TW35. The chemical parameters of the airlifted water were measured dur- |^

ing development and are given below:

&j

CElapsed
Time
(mins)

5

23

40

60

T
°C

5.0

3.5

6.0

6.0

C

1010

950

1010

1010

pH

1

9.40

8.16

7.84

7.69

F = 9.7 mg/1

TW35 showed no response to the development of TW39 (see TW35 Stevens

#1). TW20, approximately 350 ft east of TW

(see Stevens Chart #10 - TW20) over the same period

t
t

C
Chart #1). TW20, approximately 350 ft east of TW39, drew down 0.015 ft ^

c

t
t
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i) Schematic Test Well Completion

• ii) Field Borehole Log

iii) History of Hole and Well Development
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HYDROGEOLOGIC LOG

Project.. ./̂ A/̂ Ai.ro.

DRILLHOLE No.
Sheet / of./..

Coordinates: E..

N

Type of drilling.

Rig..
Drilling fluid ftir.].^!??^ - Angle from horizontal.. 70

Reference elevation
surveyed

Elevation type! altimeter

from map

Purpose of hole

Bearing .-̂ ^ _• Azimuth

(1) (2) *
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(2) (3)
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Depth

(2) (4
Water
Level
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Depth
(m)

Method Value
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• NOTE. Bracketed numbers refer to notes preceding, the logs.

Colder Associates
Scale:



i
i
i
i
i
i
l
i
i
I
i
I
i

842-1543 Page 1 of 2

HISTORY OF HOLE

TW40

GEOLOGIST: D. Banton / M. Shaleen DATE: 02/17/85

8:00 - 8:15 Set up to drill TW40 - allowed rig to warm up.

8:15 - 8:55 Drilling 10"0 open hole 0 to 22' - silty clay (mois t ) , bed-
rock at 22 ' .

8:55 - 9:05 Set 8" casing to 22' (no shoe), casing is 23'6" long.

9:05 - 9:55 Drilling 8"0 open hole 22 to 35'.

9:55 - 10:35 Drillers pick up 900 compressor to help blow out hole.

10:35 - 12:05 Drilling 8"0 open hole to 82'.

12:05 - 1:10 Drilling 8"0 open hole 82 to 89 ' ; encountered fresh grey
basalt at 22 to 35' , brown sandy silt at 35 to 4 5 ' , f resh
grey basalt at 45 to 56' , sandy silt at 56 to 56-1/2', fresh
grey basalt at 56-1/2 to 63-1/2' , sandy silt at 63-1/2 to
64 ' , fresh grey basalt at 64 to 8 4 ' , and cinders at 84 to
89'. Hole dry until 84' - makes 3 to 5 gpm at 89'. Fluoride
measurement, F = 11 mg/1.

1:15 - 2:00 Log hole using natural gamma and resistivity tools.

2:00 - 3:20 Set 5' 20 slot PVC screen 89 to 84'. Blank PVC to su r face .
Gravel pack borehole with 12x2 gal pails gravel to 8 2 . 2 ' +
100 Ib bentonite pellets to 76.9 ' .

4 5:00 Grout in PVC with 1 yd 9 bag grout delivered by Parsons, set
protective steel casing.

I



842-1543 Page 2 of 2

WELL DEVELOPMENT - TW40

Elapsed
Time

(mins)

13

30

T
°C

9

5.5

C
(Ajnhos/cm)

3450

3275

PH

7.01

7.13

C
-.1t

TW40 was developed on February 17th, 1985. One inch diameter tremie ^

pipe was set to a depth of 89 ft (bottom of well) and the well airlifted ^

for approximately 30 mins. The well yielded 1/2 gpm of water or less and s

was red/brown in colour. Two water samples were collected during develop- L

ment: t
t

cF = 11.0 mg/1

[
Development stopped since only a very small amount of water (<l/4 gpm) I"1

was being blown from the well. The well recovered to within 3 in. of the

original static water level within 25 mins of development ending. 1*1

C

c
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PLATE 1 Typical fault bounded graben type depress ion n o r t h of
Soda Springs.

PLATE 2 Typical exposure of massive basalt. Notice near-verti-
cal and horizontal jointing pattern and blocky na tu re
of basalt.
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PLATE 3 Close up of massive basalt. Notice
vertical jointing and vesicular
nature of basalt.

PLATE A Columnar basalt exposed at the edge of a flow or along
fault plane. Note open work nature of fracture system.

Colder Associates
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PLATE 5 Salt Lake Format ion - sands tone
and conglomerate at NE 1/4, SW 1/4,
Sec 42, T10S R42E

PLATE 6 Salt Lake Formation - tuffaceous sandstone exposed at
NW 1/4, SE 1/4, Sec 3, T10S R42E.

Colder Associates
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ĈOS
#

/RC>L /Z

Ac/- <2>Z

-H
•V X.

*

1

... — ; —

- - -•--

. :

i

'*i 1
4 2.1
*Vj3
V V

!*V ^
(̂» '•
*J. 7

:^/«

*fg

^-0
f/
j-z
5-3
S-V

^"4
S7

51

60

fell

62

65"

67

^^

... .. .

! j .

! ; {

* • • • i 1
!

CH$> ' i
F 1 X . • '
AC:)L i/Z. i
^ : i

CHS '
RCJL <2i>4-

fcci^ <3>Z

*
RCL. 4>Z
C^5 :

fcc/._;./2...i _
- 4 . • • • . . .
^
ACC / 3
•f-

_,57r?D / ,3 *
OC-C? ;

/^C/«- /C2^

^ — - 1-

STO /<^> •
<S7b <^J

- -

- • - --—

-

; ; : ' i
: ' | ' 1

: 1

1 • '

:

j ;
• •

i

i ! :

1

| :

1 ;

! •

-

. ... _ _

- : -

- :

-•


